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NEW MEDICAMENTS FOR TOPICAL USE 


The present invention relates to new medicaments for 

topical use and more precisely it concerns medicaments 
containing: 

1. an active pharmacological substance or a 
mixture of pharmacological substances, either 

active or suitable for topical administration 
and 

2. a vehicle which comprises hyaluronic acid or a 
molecular fraction of hyaluronic acid or a salt 
of the same with an alkaline metal, an alkaline 
earth metal, magnesium, aluminium, ammonium or 
a pharmacological substance, optionally 
together with additional conventional 
excipients for pharmaceutical preparations for 
topical use. The invention further relates to 
the use of such medicaments for therapeutic or 
preventive purposes. 

The application of a topically active medicament may 
be a benefit or remedy, especially in dermatology, 
diseases of ~the mucuous membranes in general and 
particularly membranes of the oral and nasal cavities. 
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diseases of the outer ear 

the outer surface of the" eve * SpeC \ ally diseases of 
topical medicaments is Darf - Plication of these 

pediatrics and in the *» 

according to thl”present”lnvent USin9 " e,lic, *“t! 

efficient vehicle for the drugs T" *” d “ e *° * moce 
polysaccharide of the hyaluronic .c/Tc!™ ^ aCi<5iC 
better bioavailability of the act- ponent " nd to a 
compared to that obtainable with ZlZ ” 

formulations. Furthermore, the new m e 7i Pharnaceuti =*l 
invention assume particular i “edicaments of the 

ophthalmic medicaments, because 1 due" to ‘° £ 
mentioned qualities, there is ad ‘ , • ab ° Ve 

compatibility with th» additional special 

therefor. . high l.vel'TV , ePitheUu " — . 

sensitisation effects. when the “medi 1 ^' ”° 

administered in the form e dicaments are 

elastic-viscose charecterietieT”©""irUu! 01 ^ 10 "" 

Possible to obtain films on the e £or "'- 11 15 

are homogeneous, stable, perfectly t “ MCh 

which adhere well Y trans P ar ent, and 

bioavailability of the drug, thereby”/" 9 • prolon 9 ed 
Preparations with a retard effect. 3 excellent 

Such ophthalmic medicaments are of extern- • 
especially i„ the veterinary fiel * e * Ceptlonal va ^e 
example that there are at ' considering for 

specialities for oculistic^ 6 ^ “° V6terinar r 
chemotherapeutics USe containing 

human use are ^ual^.~ \ *“ 

guarantee a specific rang. „ £ actiyity n „ Z,lyZZ 
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r 6 ;;;r;. lar conditio ” s in wMch ti>e — 

• . T ^* iS th * £ ° r in therapy for 

infectious keratoconjunctivitis, pink eye or tbit 
infection which mainly affect, c.ttie, sheep and ,o.ts" 
Presumably, these three species have in cordon S p’ ci fic 
etiological factors, in particular, in c.ttie th. main 
microorganism involved seems to be Morareli. ( 

though other agents of a viral origin should „ ot be 

'T* “ vinm . 

Ri ckettsia and Ch l amydia in the case of sheep and 

Ri ckettsia in the case of goats). The disease manifests 
itself in an acute form and tend, to spread quickly, m 

k ' “ 5t * 9eS the stomatology i, characterised 

by blepharospasm and excessive laerlmation, followed bv 
purulent exudate, conjuctivitis and keratitis, often 
accompanied by fever, reduced .petite ,„d milk 
production. Lesions of the cornea are particularly 
serious and in th. final stages can even cause 
perforations of the cornea itself. The clinical course 
vanes from a few days to several weeks. 

A vast range of chemotherapeutic agents are used for 
treatment, administered both topically (often in 
association with anti-inflammatory steroids), and 
systemically. Among these are the following: 
tetracyclines, such as oxytetracycline, penicillins, 

such as cloxacillin and benzylpenicillin, sulfamides, 
polymyxin b (associated with miconazole and 

prednisolone), chloramphenicol, tylosin and 

Chloromycetin. Topical treatment of the disease, 

despite its apparent simplicity, still represents an 
unsolved problem, since for one reason or another it has 
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proved impossible up until now to obtain oculistic 
preparations having concentrations of antibiotics or 
sulfamides which are therapeutically effective in the 
secretion of tears. This is quite understandable in the 
case of solutions, bearing in mind the mainly reclinina 
position of the head in these animals. But it is also 
true of semisolid medicaments, since the excipients 
normally used in them do not have the qualities 
necessary for adhering to the surface of the cornea, as 
they do not usually have a sufficiently high 
concentration of active substance and cannot achieve 
perfect distribution (i. e ., the presence of a 
distribution gradient). These defects of conventional 
colli nums m ophthalmic use have been described by 

et al * in " AuStr * vet - J *'" 1582, 59 (3), pp. 


D eta i led Description of tho mvenMnn 
One advantage of the present invention is having 
perfected new types of collirium in which the above 
defects have been overcome. The use of hyaluronic acid 
as a vehicle for ophthalmic drugs allows for the 
formulation of excellent preparations free from 
concentration gradients of the active substance and, 
therefore, perfectly homogenous, transparent and 
adhesive to the corneal epithelium, without 

sensitization effects, with excellent vehicling of the 
active substance and possibly with a retard effect. 

The above mentioned properties of the new 
medicaments may of course be used also in other fields 
besides ophthalmology. As already mentioned, they may 
be applied in dermatology and in diseases affecting the 
mucous membranes, such as in the mouth, for instance in 
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odontology. They 

effect due to the 0 USed to obtain 

*“ in.t.nc. ln tra nscutaneous 

oppllcati.no , r . p o ssl ’“"° h Slt ° ri oo. All a/ 01 ” 10 "' 
"■edlcine. In posslbl * both ln hu of these 

Partly. 1 . hu "»n medicine the ,nd Te terinary 

of t B tHatapeutic •»««"££' ln Mrti = ui «- «ny::: 

o»bat,nc V e eh t ele ««ci.tion l? th °' '»«««*» odd 

Mew a»df Provide an improved dr * P b «rmaceutical 

=o«.n t C ’" entS aCC ° rdlnp ‘o the i’ deliVerp •«*«. 

two COn >Ponents: invention basically 

Component (i) 

substance, including, * Phar ”* c '“tleally , etlve 

different such au 9 bst.'nce d s! SCUSSed bel< ”'' 

Component (2 1 u , 

discussed below, * cid ' deluding , s 

byoluronic scid and lpbb fractions Qf 

«• p-tr^r £racti ° n5 ‘b««o“ ur ° nic acid 

-PO^ 

va rious ^ombi^ ."’"^"’P^ent . «> "diCe 

!l" iltUr ” thereof , Ur0 ” 1C ,Cld ' ° r 


with 

«th respect to i ts use ln ° be «tsgorired 

therapy, starting „ Uh the “ the ''■rious fields of 

etennary medicine and then °" bet ” ee " human and 
sectors of appii C ati 0 „ pec^’ “* 

‘ to the organs or to 
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the tissues to be treated, su 

dermatology, otorhinolaryngology V . 0phthalmol °9y, 

neurology or any type of oath * riCS ' an 9*ology, 

organs which nay be topically Jested' 

example rectal applications. Accordino t “ for 

aspect of the present invention the oh * Parti '“l« 
active substance (i) is f . ' th Pharmacologically 

ophthalmic use. According to^anofchl” 3 f ° remost for 
pharmacologically active substance ( 1 ) * C * lterion ' th ® 
with respect to its effect and C * ** distinct 

example, be used as theref °*e, for 

vasoconstrictor, .ntib.c“riair eSth# “°: • anal9SSic ' 
anti-inflammatory agent For *•», lva -ral, or 

Particularly be inai^ fr^^ “ 

miotic, anti-inflammatory, wo „ example for its 
antimicrobial effects. # U ” healing and 

The component (l) may also 
invention, e mixture of two or mo ' aCCOrlJlna to the 
For example. i„ ophthalmology. £ Ctih" t SUbSta " CeS - 
associated with an antiphlogistic and a, *■ " ay be 

or several antibiotics may be associated 
more antiphlogistics, or one or „ 3 °” e or 

associated with a mydiatric a miot' ba 

or an antiallergic agent For , ° "° Und heall “9 

use the following ”" * ple U ls possible to 

kanamycin ♦ phenylephrine ^phos ^ dr “ 9S: <a) 

kanamycin . phosphatebetameth ^xamethasone; (b, 

similar ...^.tET « 

ophthalmology, sueh _ ntibiotics used in 

gentamicin, ^and te^cUne "^ 1 ^' "™ 

In dermatology it is possible to use as th. 
component < 1 , or mixtures of various -tiMot^.”^ 




- 7 - 


**197718 


Polymyxin b7 lr" miVturw" e °' nyCin - Sramicidin. 
anti-inflammatory agents for antibiotics with 

FOr —-ixtures co^rising”*^ 1 ; ■ 

neomycin; (b) hydrocortisone * neom^ci ti5 ° n ' ♦ 

gramicidin; <« dexamethason. T 'I'r 1 " " * 
fluorometholon ♦ neomycin; ( e > “omycln; ( d ) 

<f) triamcinolone r neomycin » gramieidl 0ne * n '°" ycin: 
or any other mixture used in „ lcidln ♦ nistatine, 

for dermatology. The mixtures^of ° n>1 ptep>r ' tlon8 
substances are not of cours^ w”* varlous active 

for use 

-.n f t°i r on U, :rer 

example aminoglucosidics. m,^^ 

P*P tides, such as for examol. tetracycline and 

streptomycin, dihydrostreptomycin 

tobramycin, spectihomycin. Tmhro^c smihacina. 

carbomycin, spiramycin oleandomycin, 

roli tetracycline, bacitraX ’ , - OIytet t^=U„e, 

colistin, chloramphenicol ’ i- y ”” 1 ? B ' Prsmicidin, 
novobiocin, ristocetin cl- * con,ycln ' vancomycin, 
griseofulvin, nystatin ' CUnda,nJrCln ' «"P-°tericin b. 
sulphates or nitr,t es or HIT * ^ ^ 5 “ Ch « 
other active principles. ^,°/ ^ '“V" ^ 
hereafter. S t ^° se mentioned 

according T'Te' ^ *°. ** ““ d * -vantage 

anti-infective agents'"”?”!, lnvei >tion are: other 

agents such as diethylcarbam.zine. 
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roebandazole. . ulfamldas 

ulfadiazine, sulfisoxazole- .* 3 *“« acetamide. 

•9ent s such „ lodod 1 *" tl ''«al and antitumor 

trifluorothtmidine, .^/ l o * " ' ^ "•‘■inoside. 

bro„ovinylde,xyuridin., nthyldeoxyuridine. 

example dexamethasone ItT 7 •««.. such , s for 
fluorometholon. me d rysone Prednisolone 

exampia esters * ne a "» Possibly thair esters" 
: ntii O „ amMt0ry : g f ent ’ h ~*c . eid , non .:: ; - 

oxyphenbutazone, flurbiprofen L ina °”«haci„ 

epidermal growth factor E ~ , ° U ” d he>1 «* as the 

Benoxinate. propar.caine ',J anesth etics, such as 
cholinergic agonist (Dro . P ° SSibl * «»ix salts 
Pil °“rpine. »et,choli»a P c 0 :i et dl “« ««„ a ' 
Pb/aiostigmine. neostigm a .£ flocI '°» ne . a=eclidi„ e . 
«>eir salts; cholin.r,i c a nta " a ° d 
atropine and i ts salts- t h drUSS s «» «a 

(promoter) drugs such as' »„ ® a<Jre nergi c agonist 
naphoaolina. methoxamihe ,„ d Millne ' adrenaline, 

adrenergic antagon 7 st ml drugs” d such SSlbly *ni 

Pindolol, bupranolol, atenolol “ pro P="olol, timolol, 
bupranolol, atenolol. matoproi 01 ' ; et ° Pr ° l01 ' Pindolol, 
butoxamina, s 0 t ,i 0l . budarinj ' “P»ctol„i. 
their salts. *' la betalol and possibly 

As noted above «.». 

E the *«» «>* " fixture to \T 0 \ T™™ H > ^ *.*. 
Examples of active substances to b' Subst >"«a. 

n “tUf between themselves or ^ al ° ne ° r In 

pr ncipies in dermatology are- th Wltl> ° ther active 
a* =nti-in£ective, antibiet ‘‘‘'““h a «nts such 
anti-inflammatory, cytostatic. 
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anesthetic agents » n> . 

; h hielda - ,uch •• •» 
the antibiotics the , d ‘>infoctants. 0 f 

erythromycin, bacitracin „ “ h ° Uld be noted: 

aureomycln, gramicidin « thei'”«mycin, 
antibacterials and .. , th lr “ixtures, of 

mafenida, elll \ d «lMectants: nl ' the 

fl . ° ' chlorhexidine, and ^ mtrofurazone, 

8-hydroxyguinoli ne and posaiM derivatives of 

«ti-i„ flamatory a„nt,, P .bt?.^ 1 ; •« the 

Ta “ Prednisolone, dexameth c °rticosterolds 
dobetasol, triamcinolone .c. ton T d / f: ‘“"eth.sone, 
their „ters, , ueh „ “ «*■ be ‘*"» b h.son. or 

dipropionates; of th . ’elenanates, benzoates 

"ethotrexate, podophyliin, of The ' blu °rouracil’ 
lidocaine, benxocaine. enesthetics dibuc.ine, 

•"d any otTeV.'geTt 

°* th. example, mentioned T e " ,y b * used, 

dermatology, it j, posslble " d <or °P»thalmolo,y , n d 

•re the medicaments according to"^ ** anal °^ which 
to be used in the above menti ! * Present invention 
such as for example in otorhinollT fl * ldS ° f me dicine, 

° r ia Vernal ^icine ° r od °nt°logy 

: r h : re ** *• p«3ib“- r i:;:: 1 ; ? ^^- 0 ,;: 

Preparations for intr.d.rmic ab “ , • treat, ” en ‘3 with 
through the mucous, f or examol or "hsorption 

absorption, ,„ r such " lntran *«l 

inhalation, i„ the or>1 Cb “ —•* «Prays or 

These Preparations may ther f ® Pharynx ‘ 
a”ti-i„flammat 0 ry, 0 r vasocon * ” ,or * be example 

such as those already mention T 1 ” 9 vas °Pre,sors 
vitamins, antibiotics, , UC h „ thos °P h thalmology, 

** those mentioned above. 
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hormones, chemiotherapeutics, antibacterials, etc. 
including those mentioned above for use in derma*- i 
Component (2) - Hvaluron^ Acid ° ° 9y * 

AS noted above, the medicaments of the invent 

comprise as Component ( 2 ) hyaluronic acid mole i°” 

weight fractions thereof, or various salts thereoT 

Hyaluronic acid (hereinafter sometimes referred to a 

} iS 8 natural heteropolysaccharide which i. 

composed of alternating residues of D-glucuronic aC id 

and N-acetyl-D-glucosaraine. HY is Dra . . 

pericellular gels in fche e a en ^ 

geis, m the fundamental extracelim^ 

substance of connective tissues. in veHlbratl 

organisms, an the synovial fluid of the joints, in the 

vitreous humor, i n human umbellical tissue, in cocks* 

combs and in some bacteria. its molecular weight is 
about 8-13 million. 

The first research carried out on hx „as by Balers 
(see o.s. Patent No. a, Hi,, 73 ,, „ h o isolated a HY 

suHabl" , Sble ^ SUb5titute £or endobulbar fluids and 

ac d ,'d t ° ther , theraPSUtiC • Hyaluronic 

a and its molecular weight fractions with lower 

molecular weights have in fact proved widely useful in 

medicine and a cosmetic use is also being considered 

- **. ° r e * ample ' Balars et al.. Cosmetics & Toiletries, 
Italian Edition No. 5/81). It has especially been used 
as a therapeutic agent in therapies for arthropathies, 
such as in the veterinary field to cure arthritis in 
horses (Acta Vet. Scand. 167 . 379 (1976). 

Hyaluronic acid and its molecular fractions have 
een used in ophthalmic surgery as therapeutic, 

auxiliary and substitutive agents for natural organs 
an tissues (see for example E. A. Balazs et al.. Modern 
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s r °t leraS In ®P^thalraology , 0 , 

■- :r ;,r: f 

=«%%«r *r io p n ; p » z iBt:::: ’z 

Implantation cann Fil1 " Festl **l on In *° rnatl °"a1 

■*- puhu; h :n e u :; P i . s79> - ntr *° cuiat 

'^iZTrT' 10 - i 3 °<-‘£r'V i : a £: n °- 

,or Intraocular” 1 “Ld” 1 "' 0 " 1 '' * Cld "h'ch"ay Z “ * 
respectively, Suitah . intra -articular ±Z 
endobulbar fi ulds ** *" «ubstit„tio» “ i0 ” h S ' 

arthropathies. “* e " — for therapy %! 

auxiu lary %* St tb tM * thera peutic use or 

are""” 0 .;' *" 

ph.™acoi OS icViiy^ e es sub for ~ 

-- .T«. 

such as m °” IC *cid of any oH„ ® 

—tinned natural^sta/t^ " tr “« 'rom t h " e "T b * 

m The P—aration J lnCIu «-P =.cj 

13 described i„ m crude ««racts of such 
hyaluronic acids sh%!“*"*• Preferably ' “ 

invention. ln the ““ be , u «d. According to ““ 
obtained directly A ° f 1Bt —1 hyaluronic .J? 
m aterials, it ls * extraction G f th „ ds 

with m «i 1 possi ble to use f* th ° r 9ani c 

tor example from \ 3 “ Mch may v ary * ' tha — 
to 0.23% ,J,* b ° ut 90 -«0t (MW . n% “ ^ SUCh « 

AJ million. 
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pr e fer a biy between 5% and 0.231 

obtained by various procedures such^ fCaCtiofls m *y be 

oxy izing D r enzymatic chemical ^ hydrol y*ing. 
Procedures , uch „ ^ hmal ‘ C “ *«•»».. physical 

therefore, .re often formed i„ t £ «««.tio». . n d, 

iiuT 1 ;: .r the prim " y *«««, f :r fication 

fc al " Cosmetics and Toil**- * f exan >ple. 

The separation and purif ica I " Cited -bove,. 
obtained is achieved £or °" ° f th e traction 

filtration, £ ° r “W. by molecular 

vehicle *" ■«»- aa the 

Purified fractions which „ ore two 

f " example from = K t 

Hyal.stine and Hyalectin. Th . T“' a " d kno ‘™ "a 

Hy.lastine ha, , n average , ftactt »» Known .s 

50,000 and 100,000. Hyalectin wr " el9ht of “out 

uelpht of about 500,000 to 730 o^ aVera9<! ” 0l «ular 

!f theSe fractions has , l5 ‘ 0 t CO,nMOad 

characterized a, having’ been is °lated and 

about 250,000 to about 350 ooo^ 9 ! ”° lecula t "eight Of 
“ay be obtained with a yield o£ »„I COmbinea fraction 
•=ld available from the p , r t ic , ° f t0tal Plutonic 
"bile the fr. c ti on Star “" 9 “‘"rial, 

yield Of 30% and the fraction h **, *** obtained with a 
50 * Of the starting "ih a yield of 

fraction, is described in Examples g^T 0 ". ° f 

Thus, the preferred hyaluron,* . ' hereinaf ter). 
is a molecular weight fractio h C t0 b ® utili2 ed 

broadly ranging f/J a -lecular weight 

and preferably from about ' ° to ab °ut 13 million 

“* — d ^ 

ave a molecular 


♦ 


I 
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weight of from about so non «. 

about 500,000 to about 730 000 ° o ^ l0 ° /000 ' ° r frora 
having . molecular ” a fraction 

”0.000. Those prefe rred 'LllZ 250 ' 00 ° a *»« 

substantially free of , 1 are ira P° r tantly 

•Cid having a molecular wTighTof T^ hy * luronlc 
30.000. and, therefore, are free of i Vi* th °" about 
reaction. when administered. (Further"”" 0 '* Sia * 
hereinafter to hyaluronic acid or ^ references 

include, where consistent with the 7 T te 

t b h°:Lf h r; luronic * eia - ^i-’ -^^Si' 

.Oids «d in theVr 6 molecular i °we i gh't ' frctrons^ 1 """ 1 ' 

use their salts 77 7 ™" “ ^ *• 

-t.l (sodium, pot. ssl l I“‘ C b *” S ' SUCh ” .U»U 

(calcium, barium, stronti i lum> ' slkali earth metal 
These salts may be at • fc" > * l " a9nestui " or aluminum, 
sense that .« £ Wr.l in the 

partial salts “ acids f '? Cti ° nS a “ aa “««0. or 
of the acid functions " “ l1 ' 3 Certaln "omber 

mentioned metals “ ch ^ ab °’ a 

example, by reactina wv Ce ea81 * y obtained, for 

— - "nrrrtrt — 

possible to use mixed salts origin a^"^ 

In addition to the above salts < a. . 
to Utilize salts of HY with * 30 posslbl « 

be considered ammonium or substltutT “ hleh br ° adly 
for example m0 „ o , al , m and a ”””"l>«" (amines), 

the alkyl grouos ha etra- alkylammonium where 

* ’ M haVe prefera bly between 1 and „ earb o» 
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atoms or arylalkyls wiHi «.». 

^ the aliphatic portio „ - carbdn atoms 

residue, optionally substituted with b.t * ben * en * 
methyl, halogen or hydroxv „ etween l and 3 

substituted ammonium salts of m" I* 1 *”* or 

reaction between hyaluronic acid a„7 1°^ Chemi «l 
° r tertiary amine m^les^or”' 3 PTimatY ' se «=°ndary 
moieties of compounds or drugs h amm0niU,n h ^ro*ide 
activity, that is, with these < aV1 " 9 pharmace “tical 

which comprise acti^ “ A “" C °~ S 

above-discussed salts f ha U) * As with the 

stoichiometrically neutral wherein" ay be 
functions are salified or a C f the acid 

acids, and may comp^ ~ 

different bases. * ts “ruinating f rom 

Hyaluronic acid or its molecular fract- 
Component (2) may, therefor. k £t >ctions as the 

«lts with inorganic base s “ b «it-ted by their 

<*=«um. potassiL. 'ntr:;. 

(calcium, barium, stronn \ 1 ear th metal 

ammonium or substituted .minium‘"“'’Thl!''"'' • alUn,lnU,n ' 
also valid for the *-k * ”his principal is 

in which all the acid gro n,entl ° ned partial acid salts, 

totally neutralized with the *** partiall y °r 

with ammonia or with amines, wheteiTTh 0 ^ metalS ' ° r 

a re formed by chemical reaction Jt ionium salts 

and primary, secondary or tZ • h]ralUronic acid 

ammonium hydroxide moieties ©f co * m ° leties °r 

Pharmaceutical activity i e r mP ° UndS or dru 9 s having 
M -s. tivicy, l.e. Component (15 

Thlre”" TrT vVrio’u, 5 ' pissi MU'' 

medicaments according to the invention **“ 



- 15 - 


*>*97718 


(a) using a neutral or acid 

Component ( 1 ) mixed together active substance 

* molecular wei,ht ” acid or 

metallic aalta; Ctl ° n thereo£ - or their 

(b) using partial _ 

active substance Component <i) * b3SiC 

acid groups of hy f ree 9 the residual 

above-mentioned metal, Z C*™ “ ^ ^ 

>« w/th . U b,7ic St au i ba h t i0metrICa “ y " eUtral -M. of 

adding HY or one of i impartial 0 "' 5 "* <1K P ° 5Sibly 
metal salts; ° r total (neutral) 

hy jti . usi ;. 9 ,irxr rlcaiiy — 1 - 

further gu.ntiti.s of 

tbe ~ us - 

inv.„u on pat \ l r la ; ep f ;i: e ;; e 7 di ;;-" t --tdin, to the 
pharmacologically active auhstance Com ° f the 

hyaluronic acid, or molecular fra«io!rr ent ™ With 
•* la active eubet.nc. ( 1 , is of °" thereo£ “ he " the 

example 1 „ the c .,e of basic antibiotics' 1 ' In^thT’ 
the hyaluronic »hh - Sl In this case, 

substance ( 1 ) together °” P °" e " t <2) * na the active 

salts, or acid salts in n" partial 

t- acid coups'^“^"rc'oVo'nen'rr “ *“ 

with the basic orouo. ,< ^ P * <2> are salified 

stoichiom.trically neutral <l> ' " 

9SOUPS Of the HY Component <1, are' s, if ied *“ the 

of these neutral salts mitt ealified, or mixtures 

basic active substance ( 1 > * ° £ 
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Therefore, for the purpose o* 

t if “ baSlC acti - substance (1, is utedT"' 

the teP h laC * the miltures Components m ** P °“ ible 

the above mentioned acid salt. ‘ 3nd (2 > "'th 

stoichioraetrically neutral or s" th ° 3 * ” hich «e 

such salts both With ' ' ° f course mixtures of 

«>. component (i > — wlth Com ;;j t f 

Mixtures of drugs betwe.n ,k 
» ith other principle, may also / 3nd Possibly 

component ( 1 ) according to the . “ th * active 

P»o« of only one ££ subst.""’ °”' "• in the 

active substances are used a h”'* (1> ' miltur « of 

above, the salts of the b.si 38 th ° Se “"tioned 

hyaluronic acid and its *** 

be mixed salts of one or more of „ tractions may 

or possibly mixed salts of this n baSlc substances 
number of other acid groups of n”' ” lth 3 cer tain 

salified with the above mention h ® P 0l ysaccharide 
example, it is possible to t net31S ° r b ««- y or 

acid or one of the aolecullr ° f hl,al “ronic 

Hyalectin with . certai „ H ™««ne or 

groups -with the antibiotic kanalrci S3ll “ ed acid 

salifled with the vasocostricto7 an ° ther perce “ ta 9e 
remaining percentage acid cro pbenyl ®Pbrine, while a 
'or example with’ JZZ.'V™"" °' ,3 ““® d 
mentioned metals, it is ai«„ r °' the above 

ot mixed salt With other 'uantlt *° thl ® 

“ ltS °r their 3 =“ 

above for the medicament conn.- 35 lndl =ated 

active substance with Ih ” S salts of only one 
Polysaccharides. ° af oresaid acidic 
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cotes Into cent'.ct Klt h T h r .T‘ PO " d * r - «- 

the powder forts . eoilc ^“ “* tlss « to be treated, 
gelatinous character of a *g“eous solution of a 

elastic properties. ' The se guIuties C ° nSi “ enCy ' a " a Mith 
•t *tronger dilutions and nay ther.f 0 V malnt ««C 

Of the .ho,, mentioned anhydrous /.tt!' "? Pl,Ca 
water at various degrees of r* ts ' 8 °lutions i n 

Possibly with the addition of^other^ph" 8aU,,a ' 

acceptable excipients or addin Pharmaceutically 

mineral salts to regulate thepT T" “ 0ther 
Pressure. it is aIao possib /* and the osmotic 

salts to make gels, inserts * t0 USe fc he 

which there are other excipient S C oV”! ° r ° lntments ' in 
conventional formulations of ingredients u *ed in 
Preparations. According to a nar- ? pharmaceu tical 
invention, there is a ore# * tlCUlar as Pect of the 
containing hyaluronic acid "It ^ *** medica,nen ts 
fractions thereof or their # m - @ ”?° lecula r weight 
Partial or neutral salts with ° r their 

as the sole vehicle (with the d 6 Substance <D 

aqueous solvent). Possible exception of an 

The quantitative ratios by weioht , 
components ( 1 ) and (2) acco flht ° f the two 

vary within ample limits and this „ °. f, lnven tion may 
on the nature of the two r* aturally depends al so 

case on that of th e a cJ» T"^ 3 "* ln the «*« 
tot example the ratios of Vo” a ^d" W limltS 
t»o components ( 1 , and ' Thfi ^ JTrZtZ 
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however is preferably between the limits of o' 01-1 and 

on ly the two components in mixture or separately packed" 5 
In solid form, such medicaments form, on cent e 
With the epithelium to be treated, more or M 
concentrated solution, according to the nature of the 
particular epithelium with the same characteristics of 
previously prepared solutions in vitro which 
represent another particularly important aspect of the 

distilled 1 "^"! 1011 * SUCh SOlUtions are Preferably i n 
distilled water or sterile saline and contain 

preferalby no other pharmaceutical vehicle besides 
hyaluronic acid or one of its sal** th oesiaes 

of such solutions may also vary within amplTTimits^fo! 
example between 0.01 and 75% both for each of the two 
components ta-en separately, and for their mixtures or 
alts. There is a particular preference for solutions 

with / r °TT el «“-vie=ese character, for example 
1 th a content of between 10% and 90% of the medicament 
of each of its components. Medicaments of this type 

(”eexe r d 1CU J, arly imP ° rtant ' both in a " anhydrous form 
(freeze-dned powders) or concentrated solutions or 

It “ddV OC . sallne ' Possibly with the addition 

.. . 1 1Ve ° r auxlllac y substances, such as particular 

sinfectant substances or mineral salts acting as 
buffer or others, for ophthalmic use. 

. CT"! the mediCamenta o£ Cha invention the following 
should be chosen in particular, a, the case may be, 

those with a degree of acidity suiting the place to 
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Which «>ey are t0 

Physiologically tolerable pH ^ ls »ith . 

;r:r e *- th « t\z ?\ ot tha -»• *« 

h • basic active substance hy.i uronlc 

=s=u:rir.'-'-c: s 

“ntioned ’inorganic b»« 5 7“ " OUM “‘^thT 

th or potassium or - llzed . £ " eian.pl. 

The following ° r / mrao "*“" hydrate. P * 

Preparations according """to ^"h ““'‘“f of 

comprising , n association of e'”*** invention 

omponent ( 1 ) and the vehicle Como 1V * I ”’* rm "ceutical 
hyaluronic acid. Component ( 2 , comprising 

Formulation 1 - a cvt ^ 

CONTAIN: CONTAINING EGF OF WHICH loo g 

HY sodium salt (Hyalastino * 

HY sodium salt (Hyale racti on), 55 g 

- ESF 0.5 , (Hyalectin fraction,. 30 , 

twice distilled water 23.5 g 

Formulation 2 - a inn 

CONTAINING: ^ ™ SEKT w *™ PILOCAKPIne NITRATE 

HY sodium salt (HvalacH 

Pilocarpine nitrate, 2 m^ raCtl ° n) ' 100 ™g 
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Formulation 3 - a powder 
CONTAINING STREPTOMYCIN : 
100 g of powder contain: 


form for 


topical appIication 


HT sodium salt 
HT sodium salt 
Streptomycin 1 . 


(Hyalastine fraction) 
(Hyalectin fraction). 


• 70 g 
28.5 g 


Formulation 4 - A inn 

CONTAINING: 1,19 INSERT WITH 


mixed salt of 
and with sodium 
100 mg 


hyaluronic acia with 
(see preparation in 


pilocarpine 


Pilocarpine 
Example is. 


formulation 5 - a rnrrrn. 

naphazoline, of which 100 «i^ootwns!' I,,G GEBTAMYCIN and 

uith ->«Pha° £ oline IUr t"a C ^ith’' 1 '* ,mt ‘ nrcia - 

■ - 

sodium phosphate, 1. 500 g 
distilled water. q.b.a. 100 mJ 

Formulation 6 - A mrr 

neomycin, phenylephrine MT to IUM WI ™ chl °RAMPHENICOL 

CONTAINS: INE# NITR °nmA20NE, OF WHICH l 00 mi 

" mixed salfc k 

“ith Phenylephrine “Ted' “uh 

. **•""«•« «»*1. 17), 2 . 8S0 ^ S °* 1 ™ 

chloramphenicol, 0.500 g 
nitrofurazone, 0.02 g 
distilled water, q.b.a. 100 Bl 
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Formulation 7 - A cnr 

KA " AmrcIM E phenylephrine, OF W ^i c nr TASONE PH0sphate: - 

mixed salt of h« i ?” 100 ml C0 nt AIns: 

and Phenylephrine Ve^cre ^ kanamycin 

3.060 g P epara tion Example 15 ) # 

dexaraetasone phosphate 

: T i iTui: hra r zyb ‘ , ' 2 °‘ te - •"«•*•** °‘ 100 9 

distilled water, q.b.a. 100 nl 

Method ft _ METHODS OP Pi^p;p firf ^ TTf;| ^ 

The preparation of th« 

invention may be carried out i/ a aC . C ° rdin9 to **e 
bringing together aolutions or an". " ann « *» 

ln organic solvents of the tu „ ns ln “«er or 

«■* Possibly of bases or basi= e0 "T e ” tS <l> ,nd «> 
mentioned alkali metal, ,i k a U ° £ ““ above 

aluminum or ammonium, in ', " a *”«ium. 

isolating the „its in , n CalCUlated quantities and 
according to known techniques "“Tr* anhydr ous form 
example to first prepare am, * 18 possi *>le, for 

components <i) and (2) £ *° US SOlution of the two 

aqueous solutions of their ““ Ch COmponenta from 

metallic salts, respectively \ ot ^ °* the 

the case of component ( 1 , and sodi eia " Ple ' SUlphates in 
o* component ( 2 ) tot t ™ salts in the case 

exchangers, uniting the tw” relatlve ionic 

temperature, for example between *«• ?* o’ 4 3 Io “ 

salt thus obtained is easily soluble • *° ‘ « tha 

be freexe-dried, while salt l " uatec - it should 

soluble may be separated b “ MCh a ” ” ot aaa UY 
or decantation and possibly 
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illustrative of Ketho/^®*** “* ,iven merely , s 

E«mpdV° b ' BE C ;^ A ldered * 5 li»itinJ eSent lnventlon «d 
<«*) Him STR E p T0Wf ciB 0N ° F SALT 0P WAttmoMic ACI0 

■olw>iii IM * su lfate do 

is eluted i» ral ° £ dla tilled H o ' tk ^ are 

15 ml of quater tl,er " osta “= column al 5 o c * solu «on 
OH* form “ y an * mon iura resin (Do»« , C ° ntal "i"» 

255 n ° f hyaluroni c acid having 0 9 of the sodium 

55,000 (corresponding to lo ‘ ” olec “l« weight of 

solubilized i n 400 q of a monomeric unit) 

solution is then ml of distilled w n ' 

is then eluted i n a H 2 °* The 

C. containing i 5 nl ® thermostatic colusw at 

* n tha «♦ , orm . ° niC resln ( D ower so r ai 

under . ® so < 3 ium-free eluate 8) 

tl0n m the solution ns C ° Ue «ed 


- collect 

" x "*»«- £a -oren"" 1 :;^ 1 " ^ 

. * the salt th«e , ln stantly 

a « d ic groups of hyaluronic acidY "' ,U ° £ the 
homo functions of streptomycin“ llfled ««h the 
Microbiological * mt . Yield: 5.5 g. 

ATCC 6 «3 compared to sTandard" °" BaCiUua a “ b tiii s 
content Of 33.8% by /treptomycin shows , 

corresponding to the theoretically 0 Sttept °"D'cin base. 
Colorimetric determinate * calculated weight, 

combined i» polys.Jh dd adcor 0 /- «» glucuronic acid 

Bitt ° r « a l. (Anal. Biochem a ’ *° th ® «««- of 
content by „ e i,ht C f HI add of ' W62> sh °“ a a 
percentage 6«.o%> d of S6 -« (theoretical 
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Example 2 - Preparation 

(W) WITH ertthrohxcihe 0f hyalur onic acid 

<•0 g of the sodium sa n- * w 
molecular weight of 77,000 eorrej./'a!”"” 1 ' aCil5 ”“•> • 
monomeric unit are solubilised ,* 10 "*« °* a 

H 2 °- ">e solution Is then eluted^^ “ ° f di *«lled 

column .t 5 °c. containing 15 „1 £ * th «mostatlc 

CDowex 50 * g, ln th . 1 of sulfonic resin 

•odium, is kept « , t e nper r :; ure The *ree from 
erythromycin base (10 nE q) , d * 5 C ‘ 7 - 3 < g of 

W under agitation , t £ t0 th * Solu “>>” of 

solubilisation is obtained T h. “ ntil co "P*ete 

frozen and freeze-dried, in th! ’ •■’lotion is 

° f the «* d groups of hyaluronic* acid * ° bt>1 "' 411 

erythromycin, yield: i 0 . 8 4re ••H«ed with 

Microbiological determine 
aureus A TCC 6 538p in ° n sta Phylococcus 

erythromycin shows a content *" rX *° n Wlth stan *ard 
erythromycin base, correspond! 6 ‘° % ** Weight 
value. Colorimetric, determina t* ^ th ° theoreti cal 
acid combined in the polysaccharid ^ *** 9lucuronic 
method of Bitter et al sho ^cording to the 

3-0% by weight, ° f « -id of 

calculated percentage. the the °retically 

Tm wi*™ iSr ° F ™ E SALI 0F ^hhohic acid 

solubilised ills'll"' oTw.tml?* 4 * <10 mE,> are 

ll * 1Ute<J lD 4 thermostatic column «°'sO c The S ° 1Utlon 

15_ml of quaternary ammonium resin ,n ■’“"taining 

OH form. The eluate f r .. , ‘ “ 1 * 8 > i» the 

' re * fr °" »“lftes, is gathered 
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ln a thermostatic confer- 

salt of hy k container at 5°c < o 

corresponding t TZ ‘ -Ueul.r weight °* “* "«» 

*olubil lzed ln of a monomeric 1S5 '°°° 

ls then eluted ln ° f «•««* 

confining 15 B1 of '^ ther ” 0 ««ic column 

" fo ™- The eiuate , reSln (0 °"« 50 x 5 C ' 

under vortex agit.ti*' * fr °™ sodium J } ln ‘he 

b *«- The soiution °" *" th ® "lotion* D f ? UeCte ° 
and freeze-dried v hUS obtain ed i s in ka namyci n 

In the salt r,Kf- • 4,8 9. y fro *en 

salified with k btained ' all the acid 

-». subtiu 3 n ; T r r in - ^obioiogLirrr of ® a « 

^=t ::r * co c ‘‘^ iB on:T a ^ it: 

combined in , d teriDln ation of th 

Bit*. Polysaccharide ar th Slucuronic a ->a 

r u r- —. Z:::r/z to the — 

corresponding t , the theoretic V 75 ‘” * 
Example < _ 1 con tent. 

(m0 1 W " H WOMYcir*" 0 " ° P THE SAiT OF EYALURONXC ACID 

in 20 ml 9 of° f di” e t 0 Tr ln SUlfate <10 mEq) are 

column at 5 o c StllIed » 2 ° and eluted L SOlubl H«d 

«aln (Dowex T » « ofV.U.*" 0 '**** 8 

nrr- ,s “--r; »■ 

“eight of 170 °000 ° f 111 S ° dium aalt rn, ”th tlC CO " tal ” er 
■»“ « so 0 ! ^ :"— 9 to 10 m*,^ a a ;; lec “ a t 

®luted in a a *ed an 400 ml of a monomeric 

thermostatic column at so*' 111 ® 3 H 2 ° and 

5 c containing 15 
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“1 Of Sulfonic 

The elu*f-« ^ (Dowex 50 x *\ < 

uate # free frnm .. ®' in the h + 

agitation j ° ra sodium. t. form. 

* nation i n t he un ' is gathered 

v scoelastic precioit ♦- neomycin base r 

0«=nnt,tion and fr * ”' ,lch U \.t The 

Tn «.v d freeze -dried. Yiai-a separated h y 

">iuJ u ;;;T ng am - ^ 

:::T aatioa o :?T tiv * 

of Tl!^ ® tandard neomycin shows ATCC 6S38p 

«.u * neomycin ha c °ntent by weiohv 

th.o„M cany calculate<j corresponding to " 

combined I* 4110 deter "inatlon of the 

Bitter .t " POly ““ 1 >«ide according t0 " r °"‘ C * c « 

weight. a1 ’ • « acid content of' ,7? •«* 

Example 5 - pt> of *8.8% by 

(hy)^with gentamyci N TION 0F 1,05 SALT op HYALURONIC ACID 

solubili zed in° f 25 9e " tan,ycin sulfate (i 0 
is eluted < 5 ml of di stilied w n **** are 

15 ml of guatern ther ”° statlc column al sOc™* S 0 Iu «c» 
°»’ form. The e I"”!” 1U " Iesl " <*>wex 1 “ at « ,,1 »9 

peered in , thermo^t'ic fr ° B £ 

l O 70 on' 50diUm Mlt of HY „it C h ° ntalner at ! ° C - *•» 9 

' 00 corresponding to lo mp 8 molecula * weight of 
-lubilized in <oo L of di"li; e f d a ;° n0m - ic are 

then eluted in a ther * d H 2°* The solution 

H°"Vorm"’ “ - 1 ° f “W«io r.s°i S n “ C we ;V ( r n “ 5 °=‘ 

o S i t .ti e on el r e ', f " e fr °" in c.,!^ 

—in base. Th’e ^ 

y viscous precipitate 
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which forms j, 

tre r:r- by —*.«*« ana 

ar ° «tiHea th “ ° btSined ' *11 the HY acid „ 

microbiological „ th 9enta mycin. - 9roups 
epidermidus atcc carried out ntitative 

Sho « a content by ' eigh C c 0, " Pared *« atandard S ’ 

corteepcndin, to Je ££ £ of g^ta^*^" 

comn^tr'" > 

Bitter et “ according to tV.""" 1 ' 

S * " “« content of , 0 . 0 \. ” eth ° d ° £ 

Example 6 _ nopn.« 

(HX > wr ™ «wa. TI0B OF THE SAiT « acid 

100 ml of diet mV/ Vo* <10 " E,) are aolohilired • 

s odium s, lt of w v *>° ** S °0°C. 4.0 , of *” 

corresponding torn "olocular weight of 17a ! * 
SolnK-i 7 * ° 10 mEq of ft „ ° f 170,000 

» tLr:: 

« r "-. n9 ihe^eit:: 110 ; 1 ' ---ea C t: 

s. r —tj”; 

- IH aaliVil: th “ S „i?r" ed ' *» - - acid groups 

content of ^ 

responding to the theoretical content. a " lkaCln b ” B ' 
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combined in the glucuronic acid 

Bit6er et al - — a hy . eia .« 

'“*.3* oy weight. 

Example 7 - preparation of the salt n , 

<mr) kith rolitetracycline. hyaluronic acid 

4.0 g of hy sodium salt h,„- 

170,00 corresponding to lo mE, of a To 1 * 0111 *' W ® 1<,ht ° f 
solubilised in too mi of ’ * " 0nomeri c unit , r , 

is then eluted i n a th * H I°‘ The solution 
containing 15 ml of sulfonic reTin ‘(o' C ° 1U,m St s ° c - 
H form. The eluate, free t < "l*®* 50 x 8) in ‘He 
temperature of 5 °c * . r0la SOt ^i ura ' is kept at a 

(10 be,) ere added’ to the 9 . °f rolltetra cycllne base 
agitation at s°c .way [tom ” V°" °* ” ac44 under 
solubilisation has been achieved. 1 ' UDtn C °" Pl ® te 
obtained is instantly frosen and f ® SOlutIon thus 
8.9 g. ® n and iteese-dried. yield- 

m the salt thus obtained, all the » 
are salified with rolitetracvcl < * eIa ’ r °ups 

determination on B. pumilus ATCC Isom MiCrobiol ^ical 
standard rolitetracycline shows . * V co " ,p « rl =<>» to 
"eight of rolitetracycline base ° ntent o£ 5s -« by 
theoretical value Color* *. • * corres P°nding to the 
glucuronic acid combined in ‘Y' aeter " inatl °" of the 
the method of Bitter et al ysacchari <3e according to 
41.8% by weight. S ° WS 3 ^ ®cid content of 
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Example g - preparation of the sat,. „„ 

<HY> WITH POLYMYXIN B. HYALURONIC ACID 

2-4 9 of polymyxin B base Itn , 

100 ml Of distilled H,o at s°c , q> 318 suspende O in 
salt with a molecular weight of ion rt *° 9 of HY sodium 
10 mEq of a monomeric unit are ,°'° ° "'responding to 
distilled „ 2 o. The s" i u ti 0 „ “is« of 
thermostatic column at 5°r eluted in a 

sulfonic resin (Dowex 50 x 8> C ° ntalnin9 < . » ml 0 f 
eluate, free from sodium is c ii" th * ” £orra - Th * 
agitation in the suspension of “ ,Ct,d under vigorous 
After an initial phase durin, which , b “ e #t 5 ° C ' 

clear, there is a progressive formati S ° lutlon b ecomes 
soluble product which is coma, “ dlffl cultly 

volumes of acetone. The preTio t ^ PreClpita ‘ ad b Y 5 
with acetone and then vacuj,dri* 

I" the salt thus obtained el,’ , ° 5 9 ‘ 

salified with polymyxin B. Ouantita°ti *' ld 9r ° Ups are 
determination carried out on B hr a miCrobiol ^ical 
in comparison to standard 

-■ — 

Colorimetric determination of th#» 

combined in polysaccharide according e 3l “ CUr ° nlc acid 

Bitter et al. shows a HY acid cont „* t0 th ® method °« 

x acid content of 61.3%. 

(HY) with cramici^” 0 " ° F THE SALT of HYA l-roONIC ACID 
are suspended "'.“o" « ‘ f hydrOChl °' lda -It (10 

aclution is then eluUd Vn "» 

5 °C, containing 15 ml of „ t C ° lUnm at 

ml Of quaternary ammonium resin 
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salt**of V’ ? th the ° H ' f0r "- 4 -° 9 of «- .«-i» 

corrasp.nding tc lo ‘ ^ t ° C 1S5 ' 000 

H th a l " 40 °. ^ ° £ aistillea H 2°- ">• solution 
on eluted in a thermostatic column at 5°c 

contain, 15 mi of sulfonic resin (roue, so x in £ 

200 ml of dimethyl sulfoxide (DMSO) are added to the 
e uate, free from sodium, and the mixture is kent und 
agitation at S°c. The solution of gr.micidin ^r : 
then slowly added. The resulting solution “ 

is r * e « P ner^ ^ 'I T d 0lUTOS ° £ aeet °“- Th « P»cipit,t. 
Yield: s.ss',.”** * “ lth aC * t0 " e * nd V * CUUm driea - 

In the salt thus obtained, all the HY acid groups 
are salified with gramicidin s. Quantitative 

ATCc°i0541 9 i Cal dete ™ lnation carr ied out on s. faecium 
r iot V « COmparlson to standard gramicidin s shows 
a content of 60.0% by weight of gramicidin s base 
corresponding to the theoretical value. 

Colorimetric determination of the glucuronic acid 
combined m polysaccharide according to the method of 
itter et al. shows a HY acid content of 40 . 0 %. 


Example 10 - PREPARATION OF THE SALT OF HYALURONIC ACID 
(HY) WITH NAPHAZOLINE 

Pure naphazoline base is prepared as follows: 4 94 
9 ° f na P haz °line-HCl (20 mM) are solubilized in 100 ml 

add ! 1St “ le<5 * 2 ° 3t 5 ° C * 20 ml of NH 4 0H < 5m > are 

added and extracted twice with 100 ml of ethyl acetate. 

The organic layers are extracted twice with 50 ml of 

mixed together again and anhydrified with 


h 2 o. 
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anhydrous Na_so th» 

r* »» - tna then SO placed *' - at 

crystallize. The crystallf a * fre «er to 

washed with ethyl acetate .„ d “ “ «U«. a 

9 of pure naphazoline base Ud - "‘Ms 4 .o 

<0 , of the ^ soaium 

of 625 . 000 . corresponding to 1 " «i 9 ht 

ore solubilized i n <00 Tie unit. 

ln a thermostatic column at *o* tillea H 2° ond eluted 
sulfonic resin (Dower 50 z a \ "“‘oining i 5 ral 
eluate. free from sodium. ls L“ ““ H *««•. T he 

.. 2.1 g of naphazoline base * temper oture of 

the solution of HY , cld ' “ ,) . lte odded to 

5 C until complete solubilizer- ** ooitated at 

££ 1 . 2 ?" 15 inSt ‘" tly -- - -^drilr 

ore salified 'tiV^'^phazor the ** acl<s groups 

spectrophotometric determination lnS ' Qua ntitative 

comparison to , naphazoline , „ Cairled out in 
content of 35.7% b y weight ^ WSP) sh ““S a 

corresponding to the theoretical vaTue naPha2 ° U " e *«. 

Colorimetric determination of “ ' 
combined in polysaccharide accord sluc “ronic acid, 

—or et a, s hgw s . m 

(HY) WITH ° F THE SALT OF HYALURONIC ACID 

solubl', 0 ized 9 in °75 mr h o 7 y d?stilTe"d HC H "° «* 

ls el «ed in a thermostatic co, 2 o The sol “tion 
“ ^ ° £ 9Ua —ry ammonium resin^Do^VsT 
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0H form. The _ 

collected in e ua ^ e# free from 

a thermostatic chlorides 4 

of a w sodium salt h, co «tainer at 5 °r ' la 

corresponding to in * " 9 * raolec ular weioht 1 4,0 9 

solubill z » a < 10 of a man 9ht ° f 8 20,000 

is «- .luted lB °‘ "*««« H,o. ' “ ni 
containing l5 _ a thermostatic col, * SOluti °n 
+ s is ml of sulfonic , colunm at s®_ 

H f °rm. The eluate fr r6Sin (Dow « 50 x 8 ) i ' 
»“« .»n.ti„ n lB ;• fr « *«• sodi un , la the 

. *— 

••• «u„L“" •>* «. m . 

spectrophotometric de t phe aFl«phrine PS 

sedition method (US pt ' ua *"g t be s , ^ 

of Phenylephrine has ° WS 3 COntent of 30.6% h Sndard 
content. *' Corres Ponding to th * Welght 

_ , g to the theoretical 

^^ ioa of the , 

Bitter et al aecordi B9 J 

• “<=”* « HV acid content " eth0d ° f 

<HY> 4 WI ™ ^ o 7 i 7 ^ AT10t> ° F THE SAiT op hyaluronic acid 

— - 

solution ls ?„ ln 400 « of dietm™" 0 ” 611 ' Unlt 
O is then eluted in ls tiii e d h_o. Th _ 

5 C, containing 15 ml , a thermostatic Jm * 

ll ^ H+ fo ™- The e°iuate lf f niC reSi " (Dowe * 50^ l> 

-V srrr - s °- s ° di - *■ 

Mded «» solution of ^ ° Plne «<> 

HP acid .„d the 
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fixture is a,it at;ed „ 0 

x“ "t £ T e ' aried - »•» . ;r tln9 -*«*•« i. 

“ the talt thus obtain-. , 5 ®‘ 

=hrom. S to9r! P h“ U (J f e t e ‘ 1 ^ 

“ ° tr ° Pine ba «- correspond"? t 5h ° WS * CO "‘ent of «.aC 
Colorimetric det-a • ^ theoretical 

combined in , ^termination of the a * 1 Value * 
Bitter et accordin' ^ acid 

°“ S * acid content of S6 7 ? netho ‘ 1 01 

Example l ^ 

•™ >»»,L 4 rr“ *»«»- ™—««„ 

solubili ze d in Pllocarp i ne hydrochloride (i n 
i. eluted i„ a 1 “ «* ««»- *o «« »re 

15 «1 of oustern m ° Static column A s o. “ s °lution 
«- rorm ^ «sin (Do J 

collected ln . thermosmic c^ ,r ° n brides 7 
oi «f sodium s a it M i th , container at 5 ° c . ^ 

s C o°?b e rr dln9 ‘° 10 «* Of 16 ? 1 ? Bel9,lt »* 170.000 

-‘bilited in a0 o .i , * "onomeric unit 

ia “>•„ eluted in a th di * M11 * d H 2°' The lo ut ^ 

pflnfai-2 _ th©rmos*•a*a _ _ on 


*• «- «.« v\ v ,tm - v. 

containin. Is ml of “*« at 5 °c. 

, f0r ™- The eluate, fre e f “ ( °“ ei 50 * «) in the 

under a 9 itation i„ the is collected 

The solution thus obtained i s • Piloc arpine base, 
freeze-dried. Yield: 5 „ rnstantly frozen and 

are n saufi:: u “ .« the „ acld grou 

determination accordin " tT^th"*' Spec trophotometric 
comparison to a Piloca^ "* * 

snows a content of 
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35 .1% by weight 

the theoretical Pilocarpine base 

retical value. Se ' ^responding 

Colorimetric . 9 to 

combines i n polysacA™ 1 " 4110 ' 1 of the gi ucu 

Mtter et .1 V rlde aecordino ®iucuroni c acid 

“• 8h0 “ S * * ‘.»ten\"VV£ " ath ° d « 

Example 14 - p PPB , n . 

(w, <r Trry™™ 0F "*"•«* -«> 

"biased i n 400 , m or a monomeric Un u 

1 * eluted i„ , ° 1 ° f d *»tUled h.o t „ ‘ * re 

15 « of sulfn ‘ rm ° st atic column a? jo- sol “tion 

fora!. Tho eluate' , r8Sln (Do “ ei So * 8) ' contaln l ”9 
thermostatic rce £ rom sodium i. ’ ln the «* 

hese c °nt.iner at s»c. o.lsn C0ll *=ted i„ , 

1.425 „ ' mE,) are added under »• * Pol3n ^* 1 ” B 

In 25 ne0mycin sulphate ( 9 ’ 19 ° ro “* a 9itatio„. 

a the ° f di5tiIle d H,o. —: ™ q) * re solubili zed 

ouater C COlU " U ’ a ‘ 5°c ' Utl °" f « ‘luted in 

quaternary ammonium resin ,n ' Contal "i»9 15 ral of 

£ orm. e j / esin < D °"er 1 * a , . ral ° f 

under vigorous . ,r °" ‘ulphates, i. ° H ‘ 

Polymyxin b. T h a „ ln tl>e solution of mr . ected 

hy oentrifugation and ' 011116316 " hlch forms is seoa " 5 *" d 

the product in th Vacuu " 1 dr ied; there i. Separa ‘ed 

,, , ct ln th « residual solun no loss of 

„ 25 " 9 of this product cental YleId: 4 ' S5 9 - 

Neomycin e ,ual to s o J , 

Polymyxin equal to 9 of “eomycin sulphate 

Polymyxin sulphate. 3 " 9 < ab out 5000 M) 

«ese determinations were ca • 

ty HPLC (high pressure lil' ° Ut aft ” separation 

active principles. chromatography, C f the two 
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aci ° <HY> Ki ™ z ° f * HYAtra °«c 

«.•* wel9ht f 

crti - ■« 

rv 1 - 1 - 15 « °' n ^‘ zz::t: c ^ ■* £ n 
:"^-r• fr - --“/^- 

Xanamycin sulphate «”‘«ner at s°c. 0 . 85 eCted 
ot Cittilled ho Th '" E,> “ r * solu *>lHzea ln , 9 ° £ 

thermostatic col^ .f 5 o 5 c ° 1U “° n *• .*-« “ ^ 
-ternar, a_ nium ^TT' !° « «* 

8) ^ the oh- 

”«e eluate, free 

container kept at " Sul Phates, i s collected in a 
Phenylephrine basa ‘“"-erature o£ 5 o c * 
Phenylephrine hyarochloria. Z”"* * 

“ 100 «,,*!. ana moil, »,o at 5 »c 

Precipitation i s achieved ^ 3dded untU coroplet 0 

b * “Oration. „ a ,hea wt* ’ir ipltake 18 eeparatea 

then ri ^ SS haVe Olsappearea from “ H 2° “"til the 

vacuum ariea. xhe ... “ashing water, a „a 

il°“ f " llea « d kept at a T ^ 

. 9 ° f Phenylephrine base (4 i« te, "Perature of 5 ° c 

agitation until being ^ “ e added unaer 

resulting solution i s fr0le „ ’’ • t *^ Hasolvea. The 

5,1 9 - a " d 'roeae-ariea. y Iel<J: 

Microbiological 

6633 in comparison to staid 1 "!, 111011 °" B * Subfc ilis ATCC 

r- »•,. 

ns the standard 
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addition method ( usp> u 

Wel9 Coirrl Phenyl * Phrl ” e b ” s ' US * C ° ntent ol « by 
combined °f th. ,i ucuronl 

Bitter et el , h Cch * ri<s « accordin, to th lc •'!<! 

h °“ S * «■ «U «"t.nt of 73! ol °* 

Example 15 _ p D 

soSm**’ WI ™ G “ TAWCIN - 

^ • 0 9 Of fry e . . 

50,000 corresponding 11 ^ 8 mole <*lar weight of 

conta Inln9 ls nl of «>ef»ost,« c column 

in e° r ” th The tree 7” td““ 50 * *> *» ^ 

9 e„ t a ‘ m ° StatiC con ‘ainer ls ““acted 

gentamycan sulphate t* c a at 5 C. 1.245 „ 

° f dis tilled h o. The n,Eq> 8re SOlubili zed i n 25 ml 

thermostatic coLan ,tin 

::;r nary —— - ln 12 ni - 

- ei«te. free fro 

container kept at , tlr 1 '’’’"* 3 ' ‘ S ““acted in , 

naphazoline base i s Dr temperat ur e of 5 °c. The 
chloride dissolved napha *°line-hydro- ^ 

concentration of 50 mo , . 1 lled » 2 at 5 °c at 
PH 12 i5 achifived ffn1 ' N »°„ (5m) . s • 

-th ethyl acetate. The organic^ °" " eXtracted twice 
H 2° and anhydrified on * C layer « «e washed with 

~ta^ t^itoU 7rv r: —:: 

— .... o/ rs n;r« 


g of 
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agitated "* * dded to «• «r acid (l • 

;; a lu “°“ ° £ 

en frozen and freeze-dried added ' h °niogenized 

Quantitative w/ led ‘ Y 1 eld: 7.3s * ed 

epidermidus atcc 12228 i ° 1 ° 9ical determination*' © 
standard shows a 228 ln comparison to a T 8 * 
sentamycin base Conten t of i 1#1% Jentamycin 

determine- Quantitative "eight C f 

out - - Par ; s p :rr ot r tric 

base. WS * COnte « •* «.o* hy weY/nTo" 

co^Yrr^ dete ™i-ation o£ the , 

Bitter et a" 7 lsr "“ h «*- accordm/J^T”" 1 ' »cid 
• sh °«s . by acid content of „“C. ,neth0,I ° £ 

z£r ; r ' =i ” 'ir:- 

M ; #0# c °”YYpT„d?„Y Yo Yo t ^ aVin9 * "“Ocular weight of 

aolubUiee d ln < 00 „r of a q . O£ a n,onom eric uni t \ 

* S then eluted in , th lstllIed » 2 o. The solution 

H form. The eluat earn (oowex so r in 

ln a thermostat,',- f sodium, l- 

neomycin «"tainer at ^ f . Colle «ed 


neomycin sulphate (fl container at 5 °c. 

distilled h o. ihe Solubll ised i„ 25 . 

thermostatic Column « —d in a 

-a-snary ammonium resin YY, « « 

8 ' ln the 0H“ 

The eluate, free f P 

container kept at S “ lFhat «< ls collected in , 

temperature Q f eO_ 

5 c * The 


I 
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Pbanyl.phrin, base 

«ro^:- rrr- " e 

Precipitation i s achieved «») unti? 

-oT:::-: 1 ,:: “r d -**■To ls u r p3r3 ‘ :: 

then^it ls vacuum dried!^ fr ° m "** Washi "9 water! a^d 
phenylephrine ll, e ^ 4°^“" «« and 0 . 266 

*-0.d and ‘ mttet IT' 10 " ° £ “*°-*ci» baa. 60 ^ 1 *: 13 ' 

^aeae-dried. yiei a r; 9 3 r;; tl0n “ “ « 

Spectrophotometric 

standard addi*H« ©termination by tj v 4 

* —r*r ^ —. coTtV: 1 ;’ r 

rr - 1 ---r; 1 ::. b " e - »*««*«£ 

rrr to * «°"*cxn .*«.*:*“ atcc ««p *. 

lie el,ht ° £ —*«*• base ° WS * C °" tent of 
coined 19 l “-roni= acld 

” ** 31 • Sh °“ a a « •»« =onten t n9 o f t0 82 .r. " eth ° d ° £ 

”" 3 "'~“• 

- ^.r ;~ 3 K° : 

Tbe solution i- then , a iatin ed h.o. 

3t 8 fr con raining 300 ml :r s uTf 0 3 i therm ° Sta,:lc colu "“ 

1 «) in the H + form. The e i„a\ resln < D °“« 50 

eted in * therrr, ostatic container aV 5®c°” SOdlUra • ls 
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solubilized in so^al ^ 1116 hydrochl °rid e (g. 6 ^ 
is eluted i n a th ° f distilled H o. Xhe 9 are 
15 of quatern ther "°* tltl c column at 5 ° c S ° lution 
OH' form. 17 anmonl “" re S i n <Do„ ai j ' COntal ”lng 

Them , z S) m the 

station £ree fro » chlorides is , 

aolutl " thB sol “tio„ 0£ “ collected under 

ao<\\ ° f SOdiura hydroxide OmT ' Ms *« ”1 of a 

9it,tion. The solut thus „ b ? 1 ' 1 °“ Iy adde d u„ der 

frozen and freexe-dried. view ,,7™ is 
as abase" 9 “ U of pllo oar P ine 

so 7 m ° F mALraoMic a «o 

° f 255 -^ corres^dit £ “J «"■ * -eight 

are solubilised i n s.S ii J ^ ° £ « "Homeric unit 
solution is then eluted i„ a V- The 

l, C \ C ° ntaini "9 300 nl of sul f onj h '" 0StatlC «*-» at 

S \ ln ‘Ho »* form. The el “ ‘ Iesin <°°«ex so x 

coll«h(-4> A ^ e iuate, free from - j. 

Hotic contai-„ !o“ SOdlu ">- i» 


collected in a ther ThS eluate ' free fron 

1 - 88 g Of st r Z t o a mi C COnt>iner “ 5 ° C ' .” 

solubilised i„ 20 ml 0£ S “ lp H a ‘e (7 - 7 < mEg) are 
, elutea i” a thermostatic , H 2°- The Nation 

° f ?ua ‘omary ammonium re^n"",^ 5 ° C ' COntai "ing 
OH form. £eSln (Do "ox 1 x 8 ) i„ the 

The eluate, free f r «» 

agitation • from su ifates, i s 

Citation i„ the soluti \ 13 collected under 

solution of NaOH (i M) a °" °f f acid - 238.3 ml „f a 

«d the resulting solution l/ “” der a 9 lta tion 

freexe-dried. yield: 99.5 , mstantly frozen and 
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100 9 of the Product contain l s 
as a base. 1,5 9 of streptomicin 

Example 20 - METHOD TO OBTAIN A mtvtt™. 

hyalastine and hyalectin with no in ^1: F THE fract ions 
Fresh or frozen cocks- combs ACTIVity - 

»eat mincer and then carefully h * 316 minced i« 
mechanical homogenizes The JL h0n, ° 9eni *®d in a 

treated in a stainless steel contai *** ° btained is then 
Glass with 10 volumes of anhydro ^ <AISI 3l6> ° r in 
Is then agitated for 6 hours at V aCet ° ne ‘ The "hole 
is left to separate for 12 ho. *Peed of 50 rpm. it 

iS ^ siphoning. The^acet "" aCet °" e 

repeated until the discarded aceto °“ e extracti °n is 
degree of humidity (Karl-Fisch rea <=hes the right 

-e„ centrifuged ^ whole is 

temperature for 5-8 hours a* . at a suitable 

' 6## 9 of dty 

digestion with "Zin^ *° 

end buffered with phosphete buffer T”™ C ° nditlons 

5 uxt,ble entity of cysteine hydrochloric °* * 

The resultant is aoitafo* * 
beeping the temperature at ^ " 40 **"■ 

at 25 C and Ceiite" < S0 9) ls ad ' ** hen co °led 

agitation for another hour xh» • ' " aintainl ”9 ‘he 

is filtered until , clear ‘ ' a n,1 « u « thus obtained 

iiiuid then undergoes “ 0lJtal " ad - «>• clear 

membranes with a molecular CU „e",htitraftitration using 
30 . 000 , la order to retain ’ .! i0 " Umit 

molecules with a molecular weight 
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CO 


original 


volumes, adding distilled „„ _ 

product during the ultrafiltration“tmu.iiy to the 
addition of water is d- . procedu re. The 

ultrafiltration is continued until "the 10U ? d ^ the 

to 1/3 of the original volume The “" e is reduce a 

rendered 0.1M by the addition of sod- SldUal 11 « uld is 
temperature is brought to 5o°c. Chl ° ride and the 

rpm, 4S g of cetylpyridine chloride'' a9ltation at 60 
solution is agitated for «„ ride ar ® > dd ed. The 

Celite* are added. Under a«“t“n "L ““ *° 9 ° £ 
Of the whole is brought to 25 °c and temperat “re 

formed by centrifugation is collected tw* pre cipit.te 
obtained is suspended in a n 01 m \ preci Pitate 

chloride (5 liters) containing o os* “fTt", ^ S ° dlUm 
chloride. The resultim, . c ®tylpyridinium 

minute, at 50 »C; the t . SUSPe " Sl ° n . la Stated for 60 
25 °c and the precipitate ""is” 1111 ' ** the " broupht to 
operation is V/e^ed 3 “T'ZT “* — 
precipitate is collected in after which the 

Of a 0 . 05 M solution Of sod? ha ^”« 3 liters 

of cetylpyridine chloride Tt is °“ de COntainins °-<>S» 

« — » pd the temperature ** ‘° ^ 

25 C for two hours Th*> « P consta nt at 

centrifugation. The procedure T^ate'd ; 1 e imin ‘ 1 ted * 

With solutions of 0 1M re Peated several times 

of c etylpyridiniun» chloride ^The C ° ntaining °' 05 * 

and the supernatant is discarded. ” Centrifu 9 ed 

dispersed in a solution of o 30M ^olr 601 * 1 * 3 * 6 ** 

containing o. 05 % of cetylovridi m Chloride 

liters). The mixture is a^tT” d'” 1 " 1 " 6 ° 

Precipitate and the clear li, ui T are 

quiQ are collected. 
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Extraction i, repeated , 

each time uain, o s " 0re “mes on the „ * 

finally the ° f the ao u Io Precl Pitste. 

“>• clear liguidj Clpitate residue i s e j! !olutl °n. 
container. The . aU Pieced together l ” l " ated «nd 

50 °C while u„de r T r " Ure «» ii’uids 1 : * al “«e 
toon brought to 0 ZT^ a9tta «<>n. The »• 

cetylpy ridinlum ch Ulth sodium chloride. i“ ld ls 

ke Pt under aaii-*+- S add ed, and #. K 1 9 of 

cooled to 25 °c /r £ ° r 12 hours. Th _ * liquid is 

P . ck :„r t he„ hen t h u *• zvr is 

undergoes molecular uit Iaf Z° U9h " ««er. lt * 

“ ith • molecular weiohr a «in. on a !I h then 

ultraf iiter ino th h excl usi 0n limll . mem hrane 

•* a a "lution o £ 0 r 33 M lnltlal volu mes with th^ !°'° 00 ' 
sodium chlorid * 33M SOdium chloride tk * addi tion 
- Corrupted « 

thus concentrated i s * lnitlal volume. Xhe *° lun,e 

rpm) at 25°c with 3 PreCipitat ed under agit .® Ution 
Precipitate * 3 volun, es of ethan 9 atlon (60 

supernatant • C ° lle «<* by centri/ <M% > • *he 

in i liter o£ S The ‘he 

llce r of a o iir . , *^ teci Pitate j. 

Precipitation is r S ° luti ° n of sodium chlor n ° 1Ved 
< 3 «>- The Precioi 7 ? tM " ith 3 volumes " and th * 

" lth ‘‘hano, (75%^ 3 ' til* C ° UeCted end washed'^”" 01 

time'sT 1 (3 ‘ imeS) ' a " d ««»7 with fc T “ Uh a bsolute 

srHr “== 
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Example 21 . me™,,, tq 

2°1™ E " Ixro »= obtained by t„T ZT CTIOti w «-Mtme 
EXAMPLE 20 ■ E ^"00 DESCRIBED tu 

The mixture obtained by th. 

E xampl e 20 l s disaolved t„ 1 - " ,ethod described i„ 
at the rate o' l0 2 , IT "PEroge„eti c 

-ter. The solution obt 7 1 “ Product to e,=b i ml 

'*iT' ti ZT OU9h “ U “ —'tAe."^ a ‘° 

9 exclusion i imit lth a molecular 

concentration technique on th '°° 0 ' following , 
addition of water. °" ‘ "»'"*>s»ne without the 

weight 1U T l0n thrOU9h “•■»«"« wj* Pr ° Ce ” ° £ 
eight exclusion l imit of 5 Wlt h a molecular 

-»z\ a \rrthe ot 5 m nore th ” '^oT^Tzr: • 

membrane toq.ther wi tiTth!" a ™° r 1<iCU1 * S PaSS tkrouqh "the 
Procedure no water im * ^ «“ '^ration 

decreases, and there , s there"' . the Volu ”e 

concentration ,f molecules w, th ! “ laer ““ the 
"Ore than 200.000. Th e ?toi ^ \ "olecular weight of 
the volume on top of tho ul trafaltered until 

the initial vow. two yo T rane iS "*>«- to 10* of 
distilled water , re °' ‘^Wnetic. twice 

ra filtered again until the volume' • S ° lutl °" ls then 
The operation is repeated two .** reduced to 1/3. 

Passed through the membrane i^b tllneS ' The sol “tion 
sodium chloride and then preci t to °- 1M -th 

ethanol at 9S %. T h. precipe “ ith 4 "‘—s of 

Mr ~ - 
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100,000. The HY yield . 

original f resh tissue. equal to 0.4% by w eight ^ 

^xsrnple in ... 

The concentrated^olutio" FRACTIOn ^Alectin 

on top of hu . solution collected ... riN * 
weight exclusion ltration m embrane with a C ° ntainer 
diluted with water°untii 0 a 000 ' 1 “ in * 

of hyaluronic acid SOlutio * containino s ** 

J-ntitative analy 5es ^ermined"^ 

*o*l iiizt 10 * u br ° ught £ giucur ° nic 

volumes of e tha S ° lutl ° n and then precipit ** a9Ueous 
°t ethanol at 95% Th- pr ecipi ta ted with 4 

—s w ith efchanoi ( ^ » -estate is washed J 

The product thus obtained ,* Um dried * 

molecular w eight of b fracti on) has a 

corresponds to a specif.c , '°° 0 and 73 °'°00 Thi 

with a defined 1 P flc traction of hva i Thls 

to 3 son ensth of ">°lecular ch , yaluronl <= acid 

' sacc haride units Klth ln of about 2 , 500 

The hy yield Is 9h de 9 ree of purity 

”t 9 ioal fresh tissue. t0 °' 2 ' «* ~ei 9 ht of ha 

M ETHOD r Cfte 

The invention ai«t« - 

Preparation of hyaluronic^acV Pr ° Cedure tor the 

yaluronic acid barium salt The =aUS ' Star<:in 5 vith 

th! r“ S ” hiCh ,re sol “hle la * Pr ° Cedura regards 
Hyaluronic acid saltc Sr and ln P ar ticular 

which all the carboxylic o 3Ctive Su bstances, i n 

: or omy a y ;: r r:r; h ; f hyaiu — «*-«; 

hyalur e oh” rtl a a c id SaltS ' —" 9 c"^*” 
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“agnesium, 
an aqueous 


active substance® « 
amn ’onium, or 

The n evr procedure con • “ ted ammoniu “- 

« ......" •< 

by one or e,u "' a l«ts, totally or nu "ber « 

"un^er of suH* ° r9anic ° r ‘"organic 

in literature „“ ^.luronic acid ls ‘ ?°- 
nnluble i„ Kster . " ' ^yininsly, has proved 

::\r ve - b c ;, n iu 

-rr : 0 :::r:xr h — ---r 

;; t a — -r te v rt -«« 

ylpyridmium i s a . ’ The hyaluronate of 

Production procedures of " ternedlate «mm onl y used ? 
P^ify the h i hyaluronic acid to / " 

* the hyaluronic acirt to se Parate and 

organic materials. extracted from various 

sulfuric ac^d ° US • SOlufcion ' containing 

with on. or qU1V,,le " tS - totall y or ptrti.n °' 

° r “ore organic k P tlall y salifi ed 

issolvmg in water the neutral Vie *“ prepared by 

sol J’ OSSlblr ad «ng sulfuric acid “ ° f the bases 
solution formed of neutral^^ ^ - ■ 

one or more 
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organic or in«,- . 

sulfuric equivalent 10 a n J 

hyaluronic acid ^responding to th nu ">t>er of 

„ i acid equivalents „ the number of 

solution of barium S Present i n tho of 

the i b hi0metriCally neu "« salt oTh reSUU Wiliaq *e° U I 
<su lf ::Z PreS ;;\ in “* «"«^in 9 alU a" n e: C u s * Cia WUh 

following examples. lm ' e " ti ° n *• Utatnw * t „ 6 

° F mcTI0HS 

thout any inflammatory activity BARIUM salts AMD 

Fresh or frozen cock's „o K 
a meat mincer and then S * 3000 9 * are minced i 

mechanical homogenizer. Thr** 6 ^ 113 " homo9en i2ed i n ” 

:r t h a :r iniess — is —: 

agitated Z'TLj* " U * dr ° UB •c.tone. ^ *" 1 9l3SS 
tor 6 hours at a speed of Crt The whole is 

separate for i 50 rpnj ti- * 

uc ror 12 hours an ^ .. * n * it i s i eff 

syphoning. The acetone ^ - ketone is discarded ^ 

e ^ isc arded acetone has ” 1S contai nued until 

humidity «,rl- F isc her th * degree of 

centrifuged and vacuum dried at ^ Wh ° le is then 

_ _ 5 “ 8 h ° Urs * m this way, ah * * Ultahle temperature 

300* C ° Ck S COmbS ar ® obt ained.° U 5 °°" 600 9 «»f dry 

.. ^ °^ dry powder are 

digestion wifh are exposed to 

" non with papain (o 2 ni .. ^ to enzymatic 

and tUf£e - d *« > Pho.pL : buffer V„ 1“ 

r ln the Presence of . 
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suitable quantity of 

resultant is agitated £or ysteine hydrochloride. The 
the temperature constant . t ^"0“ -eepin, 

then cooled to 25 °c ,„d celite'» V “ hol ‘ is 

hlle agitation i, continued , or 5) is added, 

“* tUr * “ titered until , clear . ° ther h °“r. The 
The Clear liquid undergoes mo, , ll,uid ls obtained, 
using membranes with a molecular « ' Ultra£11 »ration 

30 - 000 . Between s and , '■ 9ht Mcl “sion u mlt 
product are ultrafiltered rigmal volumes of the 

“> th ® hitr.SerpVor 0 ': 81 " * adi " 9 «•«»- 

»>ber is discontinued and ultra,, f » £ 

until the volume has been reduced “ rati °" is continued 
VOlun,e - UCed t0 1/3 of the origin.! 

The residual lioui* < 

addition of barium chloride ToTV” °- 1M ’' Uh th « 
nought to 50 °c. While agitati * ten,perat “re is 

=atylpyridi„i„ m chloride are .dd’ed" 6 ° r ' n - 45 9 ° £ 
gitated for so minutes and th The solu “on i s 

added. While agitating the , " 5 ° 9 ° £ c «Hte R are 

brought to 2 S°C ' tM 0Or ature of th . 

centrifugatio" is collected Pr ~’ a ‘ R *- formed by 
suspended in , 0 . 01M solut Th * Precipitate ls 

liters) containing 0.05% of " barlum chloride (5 

“ " agitated f or « 0 mnutes ” soC 31 " 11 "" Chloride - 

s then brought to 25 °c e * the tem P er ature 

centrifuge,. The W a shln9 “ the Precipitate is 

and finally the 15 repeated 3 more 

receptacle containing 3 lit.' ! U collected i„ a 

barium chloride containing 0 osx ‘ °'° SM Solutlon of 
onde. The resulting suspens- ° f Cetyl Py rid inium 

rP " £ ° r 60 " ,1 " Utaa a " d ‘he temperature is’VeVt 64 '* ‘° 

15 Ke P fc constant 





-4 7 - 


*>>97718 


« «°c £or two hou 

eli "‘"” te<J b T centrifugation. * Cle " s “ b «”«,„t. ls 

solution of°TlM lari'"’ 63 ' 6 ' 5 SeVeral tin.es „ ith 

oarium chinri^« w itn a 

cetylpyridinium chloride. The • C ° ntainin 9 0.05% C f 
and the supernatant i s discarded 1 " 1 ** 1 ^ 6 ^ C6ntrif nged 
ispersed i n a 0.30M solutio ’ ^ Precipita te i s 

containing 0 .05% Q f cetyl ” ° f bariun > chloride 
liters). The nixt Pyridmium chloride (3 

Precipitate and the cl., and b °th J e 

Precxpitate undergoes extraction The 

«rr-- - «- 

, the clear “quid. are P0 :;:rr te 1S eU " lnated and 
temperature of the n qula * “ ° ne ««ai.er. The 

constant agitation. The li, U i d ls t0 50 ° C “"Oer 

. barium chloride. i g f be " brou 9ht to 0.23M 
15 aMed ' a ” d agitation is lain" J Prrldiai ™ chloride 
“*? ur ; ia cooled to 7 s° c " , £ ° r 12 hou ”‘ The 
and then through a fUter «"t 

molecular ultrafiltration once lore' ‘ hen Under *>« 
molecular exclusion li mit ‘ ° n ^mbranes with a 
t»ree initial volumes with th. * # .‘T' Ult tafilterin, 
chloride solution. The addit/ ltl<>n ° f °' 33 ” barium 
solution is suspended ,„ d the V0 T b3riUm Chloa ide 
o the original. The solution c * ** reduced to l/ 4 
1S Precipitated under *« this way 

3 volumes of ethanol ( 95%) _ rp '" ) at 25°c with 

by centrifugation and the suo.l * reClpitate i* Pathered 
precipitate is dissolved i„ j “ ** dlSCarded - The 

harium chloride and precipitat °' 1M solulio ” of 

volumes of ethanol (95^ 15 re Peated with 3 
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— «»* 

times), and finally with ah«s absolute ethanol (3 

The product thus obtained %“** aC6tone <3 times). 
Hyalectin) has an average Palestine + 

250,000 and 350 , 000 . The y ie Td ^ ^-en 

’ 6< ° f the 0r i9inal fresh tissue. c °rresponds to 

Example 24 - METHOD OF OBTAImtm^ ^ 

IN the porm OP barium salt of thTh!^’ 10 " "** lMT “* 
the method described in example 30 XTURE obtained by 
The mixture obtained with 

Example 23 is dissolved in a jL„ meth ° d deSCribed in 
a quantity of 10 mg of product diStilled water at 

solution thus obtained if fff V" 1 ° £ “ atet - The 
filtration through a membrane with a , t0 m ° lecula r 
limit of 200.000. followino " molecular exclusion 
Without the addition .( »«„ .T" 1 "' 1 ™ technigu. 
““ring the ultrafiltration „ “ t<>P ° £ th * me ”hrane. 

with a molecular exclusion iZH T**" 
molecules with a molecular weight of 200 '°°°< the 
ere detained, while the small 9 ‘ mOCe than soo -000 

the membrane together ”th L" 01 ”” 1 ” 
filtration process, no water is added"' DUr1 " 9 
membrane, so that the volume * • * . dd d ° n top of the 

the concentration of .oleculesZTtTV "T C ° nSequentI T 

of more than 200,000 is i ncrpa „ mol ecular weight 

maintained until the volume on *"op of * th** 11 *”* 10 " ** 
reduced to lo% of the inin i the meml3rane is 

a Pyrogenic distilled water are JldT’ ^ V ° 1UmeS ° f 

ultrafiitered again until the , the Wh ° le is 

The operation is repeated ! ** red “ Ced t0 1/3 ■ 

repeated twice more. The solution 
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which passes through the mom* 

»ith barium chloride ana la “ brOU » ht 0 . 1 „ 

volumes Of 954 ethanol. The " Pr * clpit *‘®'J with a 
Cites with 75* ethanol and the ® ** Washed 3 

produot thus Obtained (Hyalas^ VaCUUm . drl «. The 
average molecular weight of h fract ion) has 

-e yield of hy i S i 9 :;„:i f twt: * nd 

tissue. of fresh starting 

Example 25 - METHOD OF OBTatmt*^ 

the form of barium salt. hyalectin FRACTION in 

The concentrated so i.. 

- top of the ultr«iitr at io n 9 “l erea «««>cle 

exclusion limit of r 20 o!ooo“as TT"” ” ith * "“imchlar 
with water until a solution Pl<! 24 la diluted 

hyaluronic acid i s obtained ' 0 ” 6 * 1 " 1 " 9 5 " 9/ " 1 of 
quantitative analysis based on the' ] deter ” ined ^ 

dosage. The solution is k u ** 9lucu ronic acid 
chloride and then precipitated^th^ ° bariUm 
ethanol. The precipitate is washed 3 ? ° f 95% 

ethanol and then vacuum dried The ?5% 

obtained (Hyalectin fraction) has * a , Pr ° duct thus 
between 500,000 and 730,000 The ”® ® Cular wei 9 h t of 
to 0.2% of the fresh staging tissue" ' * " ^ 

Example 26 - PREPARATION OF THE sirr 

ACID (HY) WITH STREPTOMYCIN. A H7AlDM, ' IC 

4.47 g of hy barium salt (lo ml r„* a 
300 ml of distilled H.O. 9 * ** solubili *ed in 

g of streptomycin sulfate fin _ 
solubilized i n loo m i s. . ^ I0 mE 9 ) are 

- . 00 1 of distilled h o ♦ 

drop-wise under agitation ^ , 2 °' th n adde d 

agitation to the solution of hy salt. 
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The mixture is centrifuged for 30 minutes et 6000 rum 
The solution is separated 

times with 25 mi o£ distilled "o 1 ” Th^ iS , W,shed 2 

the washings sr. pooled s„a then frees, dri^a r" 
salt thus obtained, all the aeirt „ * In the 

““ «• «u £ ied with t r. b r. 1 u o p ‘£ o u„ c :” iuronic 

streptomycin. Yield: 5.5 g . s of 

Microbiological determination on B 

of 3 33 C r? ared t0 Standard streptomycin shows a content 

to th e th" "T ° f b8SiC strep t°mycin, corresp^ng 
to the theoretically calculated weiah* f 9 

determination o£ gluouronie acid combined "in^the 

sr rzz. Tiv;\:ir:r thoa ot ***“ - - 

•* - — - wei3ht 

Esompie 27 - preparation of the salt op a htaluronip 
ACID (HY) WITH NAPHAZOLINE. 

® of the barium salt of hy u i lk . 

weioht af «E nnA Wlth a m °lecular 

eight of 625.000 corresponding to 10 m£, o£ a monomeric 

unit are solubilised in 400 ml o£ distilled H 0 

2 6 g o£ neutral naphasoline sulfate (10 mEo 

" b> “* Solubilile<I ln 50 "I of distilled water and 

agitated at' °* " bariUm “ lb - The ">i«ure i, 

. until the barium sulfate is completely 

sll!t * fter “ nttifu ” tl '" the resulting 

solution is frosen and instantly frees, dried. yield; 

D•72 g. 

^ salt thus obtained all fho j 

wainea 311 the acid groups of HY 

: P 0 t "\ !aUfied “ lth na Phasoline. Quantitative 

epectrophotometric determination compared with standard 

naphasoline (USF) showed a content of 35.71 i„ we i,ht of 
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basic naphazoline, corresponding to the vk 
calculated value. Colorimetric determ^natT 016 ' 109117 
glucuronic acid combined in the °* 

out according to the method of Bitter et al k' Carried 
acid content of 64.34. 1 * 1- showe 0 a HY 

Example 28 - PREPARATION OF THE PARTIAL ear, 

HYALURONIC ACID (HY) WITH NAPHAZOLINE. OF * 

4.47 g of the barium salt of Hy u <f>, 
weight of 625,000 corresponding to lo mEg of m ° leCUlar 
unit are solubilized in 400 ml of distilled H 1™*°**^ 
1.54 g of acid naphazoline sulfate fin L 

are solubilized in so ml bi-distilled „a t e C »d II l"’ 

the solution of barium salt of hy The 1 ! 
agitated at 5 °c unHi , * Th ® “ lxture is 

sulfate of h • fc 1 COmplete Precipitation of the 

comp 6 s P e ctrophotom e tric determination ^ 

in weight” of naphazoli «e (USP) shows a content 

theoref ,1 naphazoline which corresponds to the 

theoretically calculated value. 

Example 29 - PREPARATION OF THE SALT OF A HYALURONIC 

ACID (HY) WITH PHENYLEPHRINE. 

2-16 9 of neutral L-phenylephrine sulfate (10 mEo) 
are solubilized in 25 ml of distilled Hn. ?> 

weioh. 47 , 9 . ° E the bariura salt of m w ith a molecular 

unit are Th° 0 ° C ° rreSp0ndi ^ *» 10 of a monomeric 
nit are solubilized in 400 ml of distilled water and 
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added to the solution of sulfate phenylephrine. The 
nuzture is agitated until the barium suUste ia 
completely precipitated. After centrifugation the 
resulting solution is frosen and freeze dried. '*! 

salt obtained all the acid groups of HV are salified 
with phenylephrine. lified 

tl.V. spectrophotometric determination carried out by 
the standard addition method <USP> shows a content of 

30. «* of basic phenylephrine, corresponding to the 
theoretically calculated value* 

Colorimetric determination of the glucuronic acid 

r: r t T P “ lysacchariae according to the method 
Of Bitter et al. shows an HY acid content of 69.4%. 

Example 30 - PREPARATION of the mixed salt of a 
ACID (HY> W1 ™ NE0MYCIN ' WITH 

7.15 g of HY barium salt with a molecular weight of 
65,000 corresponding to 16 mEq of a monomeric unit are 
solubilized in 400 ml of distilled H 2 0. 

1.28 g of neomycin sulfate (8.42 mEq) are 
solubilized in 150 ml of distilled H,0. 0.34 g of 
neutral phenylephrine sulfate (1.58 mEq) and 0.43 g of 
Na 2 S0 4 (6 mEq) are added to the solution. The 
resulting solution is added to the solution of HY barium 
salt and, after complete precipitation of the barium 
sulfate, the mixture is centrifuged. 

The barium sulfate is separated and the solution is 
frozen and freeze-dried. Yield: 7.35 g. 
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EHARMACOLOGICAL «rnp TT p ff 

The technical effect of the new medicaments 

accordin, to the present invention may be demonstrated 
in vivo by experiments on the rabbit eye which show 
their superiority as compared to the use of component 
(1) when administered in a conventional way. As an 

example, hereinafter are reported experiments carried 
out with hyaluronic acid salts with the following 
antibiotics: streptomycin, erythromycin, neomycin 

gentamicin. These are the total salts in which all of 
the acid groups of hyaluronic acid are salified with a 
basic group of the antibiotic, and are described in 
examples 1, 2, 4 and 5. Of these, solutions in 

distilled water were used, having concentrations 
suitable to the antibiotic content, as follows: 

hyaluronic acid + streptomycin (HYA1) - 33.8\ 

hyaluronic acid + erythromycin (HYA2) - 66.0% 

hyaluronic acid + neomycin (HYA4) - 21.2% 
hyaluronic acid + gentamicin (HYA5) - 20.0% 

The activity of these antibiotics was compared to that 
given by the same antibiotics dissolved in phosphate 
buffer and having the same concentrations of 
antibiotic. The activity of the two groups of products 
was measured on the basis of the time necessary to 
suppress a dry inflammation of the rabbit eye induced by 
a bacterial agent. More precisely, the dry inflammation 
was determined in both eyes of 24 rabbits by intraocular 
injection of a titered suspension of one of the 
following bacterial groups: pseudomo nas ^moinnsa . 

fitaphYlgcoccvs aureus > salmonella tvphi (0.1 ml). 
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The various saline derivatives of the ut( h<.f< 

i;r " e ttz * (3 b h- ops eyery 6 hout,) int ° th * 

eye (RE) of the rabbits, while into the left eve (LE) 

IIIibioTi d, the °° rreSPO " ai ^ quantities If “I 
antibiotics dissolved i„ phosphate buffer tZ 

treatment was begun immediately after injection'of th! 

bacterial suspension and was canM 

inflammation disappeared. Both eyes of each rabbit 1 " 1411 

observed with a slit lamp. In particular the folio”!! 

were examined: the state of the conjuntiva and th! 

cornea epithelium, anterior chamber (presence of H l 

Tyndall effect). and the state of th. iris of Hi 

posterior seqment of the eye. The state of th. back of 

the eye was examined with a Goldman lens. The presence 

signs of inflammation (hyperemia, exudates 

cloudiness of the liquids etc., was registered. Th! 

percentage of eyes which did not present any signs of 

inflammation was then calculated. 

The results of the experiments are reported in Table 
1. whereby it can be observed that administration of the 
saline derivatives according to the present invention 
was followed by a more rapid recovery from inflammation 
as compared to th. administration of the corresponding 
antibiotics not salified with hyaluronic acid. 




Effect of the admini 
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the invention is further t0 

ntisrrr^ r ;r in9 **• --- 

action. he * Un9 4nd antimicrobial 


hyalurnni^ nrlfl 
Materials 

The following materials were used as excipients for 
nitrated ^ Vari ° US £ ®™ulations of pilocarpine 

' fraction^ ( S0<,iU "' “«• Hyalastine. 

fraction, {molecular weight about 100 , 000 ), at 

concentrations of 10 mg/ml and 20 mg/ml- 

' fr'cti'oT', r id SOdi °" Hyalectin 

fraction, (molecular weight 500,000 - 730,000) 

at concentrations of lo mg/ml and 20 mg/ml. 

% polyvinyl alcohol as ophthalmic excipient of 
comparison 

various formulations at 2 % (collision, or gel) of 
Pilocarpme nitrate were prepared and vehicled by adding 
the two different fractions of HY sodium salt a! 
concentrations of lo and 20 mg/ml. The to u “ 
solutions were prepared: 9 

(Pi»°W 2 « l0 “ * Sa “ ne ” Uh piloc «Pi"« nitrate 

(P 1 NO 3 ) ( 2 %) used as a reference. 

in sfT 1 " 10 ” *' * solution o£ <PiNO ) ( 2 %) vehicled 
in 5% of polyvinyl alcohol used as a reference. 

in ““T 3 ' SOlutlon o£ < mh ° 3 > <«> vehicled 
in Hyalastine fraction sodium salt (10 mg/ml). 
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formulation 4. - solution of (PiNO l r>%\ 
in Hyalastine fraction sodium S , U 20 " V * McUd 

formulation 5. - solution of ( P i NO » ,V., 
in Hyalectin^ fraction sodium salt (10 ^ 
ormulation 6. - solution of (PiNO ) 

^Hyaiectin fraction sodium salt ,10 m^l/^ 

Albino Mew Zealand rabbits were used 12 , c 
The formulation to be tested was instilled i ‘ 9) ' 

treatment. observed between each 

Paramp^ftrs 

Measurements were made of the 

grabber P " ametetS “« e the " calculated by miosisXim! 

ouoil 1 h 7 ' maiim “ m dlt£erenCe in the diameter of the 

Pupil between the treated eye and the reference eye 

Tame of the maximum peak . time taken to reach the 1 

duration . time taken to return to basal conditions. 

Plateau - period of absolute miotic activity 

AUC - area under the miosis/time curve 
Results 

The results of the studies are reported in Table z 
is possible to see from the data from the various 
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Parameters determined by the 

activity for all the solutions stud"* ° f nlo «= 

to hyaluronic . C id at 2% ‘ * that ‘he addition 

aolution, cause, increjEe *'*»«e a *Pi«. nitrate 
the drug. Indeed the bio,,,,,, " ' " lotlc activity of 
2 - 7 «-• creator than tlll j * the dru * *ay be 

cootainino 2% piio c , tI>1 „ e nTtVat. (f^* ^ 

« i, important also to (f0rn,ula tion I), 
statistically si 9 „if lcant inera I ’° te that there i, a 

• Hyalectin traction of hyaluronj 1 ” activity “hen 
vehicle both at i 0 and 20 JJ ? * Cid ls U8ad « a 

compared to the pilocarpine 

i” polyvinyl alcohol (formulati Solutlo ”s vehicled 
hyaluronic acid as a vehicle is ‘ The ua « of 

because the miotic activity of p . P "“ CUlarly interesting 
longer when it i, vehicled with !^ tPl "* nltrate lasta 
s. for the formulations containlno n* subst ence. That 
time necessary for the dilmeter" o7 hyaluronic a «id the 
the basal conditions la ° pupil ‘o return 

(formulation «) compared to liT mi t 19 ° "““‘os 

In saline al 0 „. (formulation 1 , f " pll °«rpine 


I 

) 
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11 • Biotin 

Hyalur^njf. 

»=f= 

(hvalastine. ioo,ooo) OW tHy7- leeUl * r “* isht 

* hyaluronic acia soaium „ u J*' 

weight (HYALECTIH, m „ . . 1,h "° 1 «cular 

730.000) .a tWeen 500 '°00 »na 

«0/«l ana 20 iZ, concentrations of l0 

Polyvinyl alcohol 5% „ ooh> „ , . 
obtain comparison formulation, Vehl ° le t# 

he various formulations prepared 

saline with pilocarpine ”*** ^ followin 9 : 

<»•- -a a r.*. r . <M *V » 

solution of Piwo •*«. 

alcohol 5% (usea , 3 S a retire^ P ° IyVinyl 

— *r»i — - 

corresponds to 2 \; °carpme base content 

solution containing pilocarpine saltywv 
vehicled with hy - Na in Salt/HY 1 a =id 

Pilocarpine base contirc 1 m9/ml - The 

5) content corresponds to 2V 

) solution containing pilocarpine n. ' 

vehiclea „i th * .«. 7 8 XT 1 “ Cld 

Pilocarpine base erm*- 2 *. ra9/ml * The 

6) inserts of HY -Na C ° rreSp0nds to 2%. 

salt with h C ° n aining Pii°carpine base 
with hyaluronic acid ruv i 

Pilocarpine base corresponded to 6.25V ^ 


2 ) 


3) 


4) 
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Mefchn/j 

•«l* of th. rabbit, H1U1 , "a 1 "' 1 ' 1 ” ln — '• a, 
°ther eye was used „ U ° «>» the 

Placed in the conjunctiva! ,.c hv ins «t — 

Pincers. i„ all c3ses “ b J —n. of suitable 

at suitable intervals. Each ,o f < ‘ met8r measured 
*t l8 «t 8 rabbits. Each .ve ™ “° n t8s ‘“ °n 

three times, a rest Peri oToeVT" ”° **» 

observed between each treatment eas t a week was 

Param»«. frft enc * 

The pupil diameter was measure 
of time in order to determine th < var ious intervals 
in tin* and subseguent e.7e tt ” ti « ^ curve 

Ptaphs. of the following activity 

hetw e ^rt h ; t re“e I?:; 6 "" *» diameter 

-«- ey r ; 

Plate::”.-,:;---:;--- 

MC . area under the „ "‘otic.activity, 

Besult, thS miosls/ time curve. 

As can be seen from Table •> w 
tested, the values of the van’ ” *” £ ° r 8aCh solu tion 
from the miotic activity in timn Para, " eters festered 
ia possible to show how 316 “ 

acid of Pilocarpine at It cau«. »“ hyalur0 "ic 

activity of the drug, whose act vity c””*" " ,i ° tlC 
times that shown bv ty rea ch about 2 

nitrate „ (formulation'T'* 5 S ° 1Utl ° n Pll «arpi„e 
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—««« “it:™ i — *» 
ZnZ'ZizLv™ - * 

raiot r0Sting * llt0 ' >artiCUlarl y 

=.:rr:-- ^ 

diameter under basal conditions r ^ n ° rmal PUpil 

minutes (formulation 3 ) COIB reache « values of i 60 
Pilocarpine (formulation 1 ) t0 110 minu tes for 
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in. 


Th® aim off thl ^ 

adhesive end fitaogea.^*^””^ "" to «*»luste the 
of salification betweea ''•«!« o( the derivatives 

following application to the co^ * *" d hyaIur o»ic acid 
tfelhaa 8 corn « of animais. 

T ^e test consisted in 

formation, stability and duration*"*^ ' V * lualin « the 
* formulations on the cornea T th# fll “ for ">ed by 
fluorescein was added to th. - *“• end ™dium 

(0.1%) and the eye w„ examined ° Ph , thalnlc P«P«.tions 
ov light Of 36s nm. ' after ("stillation in 

12 albin ° rabbits were * 

2-2.5 kg) of both sexes one a ” 811 <N * W 2eala «dp 
«hicl. was instilled in one eye of”* S Ul> ° f 8ach 
the other eye as control. * Ch rabbl ‘< keeping 

Solu Monrr nrrrd 

£ S£T « of 3 % pno of arp ^ e -*«*• <««v> 

sn;r ■—*»<»•«« 

..«/», 

to 2 \; Se conten t corresponds 

4a solution containing piiocamin u 

•Old vehicled with hy ” SaIt/Hy i 

Pilocarpine base content 2 The 

5 - solution containing pi,*."?^* * 

•cid vehicled with ” * ! * U/HY 1 

Pilocarpine, base content lorresplsTl, ** 
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the t0lUti ° 0 - a “ n « in 0 '^ ZZ a [ W ““«««*". 

Tk 7 es ar °und s.a. 

duration Ielatlve to the flu 

fluorescence UiVtcYsV, C ° r " eal a > 

of fluorescence * Cessa ry for the total di " 0f 

fluoroescence i n the ^ *** eye >' c) Sappea rance 

a fter application to a n ° Se (tl " e taken by thr*"” ° f 
i" Table 4 . ppear at nose level), a r 5 ° lutl °" 

Produce a'".".’ m 1 ™ °* hyal «onic acid „ t h 

h »“»- rZtoirr 1 «*■■** -I 1 

‘^fore to depend 1 on P “:: ratl °" e # ^ 2 

to vehicle «-». n the Ca Pacitv u e seems 

«--...• ■>— 

■—__ TABLE 4 


Solution 


.^ration of 
integral fii m 
(min) 


Duration of a 
fluorescence p P ea rance of 
(min) ® f luo rescence 
m nose (min) 


2-3 
10 - 15 
5 

15 - 20 
50 


15 
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iv. 

ln_ hvainrft n < r m „<- 
Material 

The following was used: 

- solution of hyaluronic , C id soat 
HYALECTIN fraction <„.„. betwee „ 

«0,00), 10 mg/„l in saUne . 500 '°°° and 

nS* ° £ trUmCin0l0ne ’ UOt in 

Method 

The experiments were carried . . 
rabbits (average weight 1 6 kg) " ale -eW 2ealand 

Period of 5 days, intraocular’ “ ****•““ 

in the animals by injection of 

into the anterior chamber. Administration * *’ 1 ml> 
out in both eyes, in conditions 

Boveeine <*, inserting the needle of th. " ith 

edge of the cornea in the a «<- • h syringe at the 

of 2 ml. e Chamber at a distance 

The test was carried out on lo animals. 

Treatment 

Treatment was carried »•.*. 

... r .....,. r 2 

times a day for a total of 6 days of respectively 

solution of triamcinolone phosphate < 10 * i„ 
saline) in the left eye (LE); 

hyaiectin f° £ " yalur0nlc acid sodi “” salt 

HYAIECTIB fraction <1„ mg/ml, . triamcinolone 
Phosphate (10*) in the right eye (re) 

Parameter { ,m 

by J«t * ntl " infla "” at0ry *“ 8Ct 0n tl>e reaction induced . 
n MaS eva i“ated by observation of the eye 



through , slit lanlp J( . 

3h. 24h, 48h, 3 days, 4 days 5 a" 1 ”’ interVals = 0, l h . 
The following „ as oh‘l \ 75 ' 6 da ”- 

- state ot ed 8t ‘"tervais: 

tate of the conjunctiva and th. 

the possible presence of h v COrnea ' for 

in Particular the iris, nor'VT**' ' de ” a ' a "d 
inflammatory processes" afte” 7 . Sensltiv ® to 
inflammatory agents into the ant. , ln:)eCtlon 
Tyndall effect, i n „ hich or ch amber; 

opacity of varvinn the prese nce of 

indicative 0 f the TrTsllcl < ’ nUbeC0la "> is 
(inflammatory) elements in th ° C0rpusc °lar 
The results of the oh ** anterior chamber, 
according to subjective scoring™!^ 00 * reported 

relation to the observed e eff C ect ln9 ° 3nd 3 i» 

As reported i„ Tablfi 

triamcinolone proves to have an . • administ ration 0 f 

“ the ^is and caused the“ “'““"-“"y eff ect 
(Tyndall effect) i„ the ant . r PPC!lrance of opacity 

inflammatory process evident from tt* ehamber - Th ® 
“*« 3 - - days gradually d l5t ' 3rd »°“r 

almost normal values, with perfect cT"' returnin9 *° 
in correspondence to the 6 th day ® arness of ‘he eye, 
administration associated with hval ° ther hand 

salt WAlECTHr fraction tooeth^° niC acid soaium 

phosphate reduces intraocular in/i " lth trian,cinol °ne 
the above mentioned time*; station observed at 

0f triamcinolone phospha^^ ^ ^ administra tion 
inflammatory process i^ a ■ ^ «<• 

anterior chamber proves to be \* ° Paeit1, in tha 

to be lower as soon as 24 hours 
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Aacer, 


absence of tnfl anma *„*” * t 43 hour " and total 

I" the conjunctive .n^the” <th ^ on. 

notable inflatory reactt l^ no 

injection of destran into the ant”*, ° b<,ervea £ olio„i„, 

administration of t , eh " b * r - 
together with the hyaluronic lcl *^ 1 * mCl " 01o ”n Phosphate 
an increase i„ activity of d * ” ' 

faster decongestion of the rabbit eye“ 9 ' de "° nstratea by 
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THe following were used: 
formulation a . EGP . ... 
dissolved In s,li„ e (0 . 5 m,y 5 ^ £a «”>. 

formulation B _ hva _ J 

HYA1ASTIHE friction loVTow d’ Ci<J S ° dlU " “*» 

(10 mg/ml). ' 000 > dissolved i n S ali n 

Method * 

The experiments were carrion 

albino rabbits (aversge weight ,T °" " aU Ne ” 2 »*iand 
after a period of adaptation of ah k9> ' The ,nln * l »< 
apitheiiai lesion .f the co” « , * d * rs ' 

° f ^----betic with novVsr. 

The lesl »n consisted of . „„„ V' 

» circular are. i„ the optic “ “ carltic Ation of 

concave ,1... cylinder < 0 . 3 ™> .T* - ° Ut “ Sl ”» • 

Treat-r^nf. * lth a sharp edge. 

The animals were subdivide* < *. 
containing 5 animals, and *t° 9rOUps ' each Proup 
Pharmacological treatment by con-i **„, the ” under "ent 
as shown below: . Junctiv al instillation 


Group 

Group l (control) 
Group 2 
Group 3 


Treatment 


Saline 

EGP (formulation A) 

HY sodium salt 

B in the «tioV? r ?“ 1 *“ on 

formulation c? 1,1 ‘ " ,ake 
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* fcco uuenc 


conjunctival instillation" f / a rl9ht eye <**> by 
total of 3 administrations. P * Tery 8 hour “ £ °r • 

P af anftt;ftrfr 

Healing of the corneal epithelium 
observation of the eye and k * Was evalu ated by 

With a Slit lanT a t —station 

scarification: o.a hr, 15 hr. laTr * ft « 

hr. hr, 32 hr, 40 hr, 48 

Hesul 

The ophthalmic examination i 
Showed that in the controls ( 9 roup nT' ^ Table 
healing (5 /5 animals, as hours ,f ter *" ““ Con,pl «‘ e 
animals treated with EGF (group 2 > ' he 

apparent as soon as 24 hours afl ' Process i 5 

notable efficacy < 4/5 animal^ iTth"" 1 * 1 "* 10 " M * th 
with formulation c composed of hval aiU " alS tIeated 

salt, HYALASTINE fraction + egf t Ur ° niC acid s °dium 
process is complete in all the • 9r ° Up 3 * the healing 
16 hours after scarification <5 ' 5> 38 SOOn U 

These results show that the. 

hyaluronic acid HYALASTINE as a vah” V th<> £ractIon ° £ 
the healing process pn _ . 1C 6 for EGF enhances 
efficient ~ 


more 
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TABLE 6 


“ HEALING of 
EPITHELIUM 


LESIONS 


°e the CORNEAL 



2 ° 


o 


♦ 


egf 


(formulation A) l 

♦ 

+ 

- 


+ 

+ 

▼ 


- 

* + 

+ 



- 

♦ 

■f 


♦ 

— 



♦ 

— 


Hyaluronic + 





Acid sodium + 

+ 

— 

- 


salt + EGF + 

+ 

- 

— 


(formulation ♦ 

+ 

- 

- 


C) 

+ 

- 




♦ 





Unhealed eye 
Healed eye 
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VI. _ 

hyalu ronic 
Mater iflln 

The following were used: 

Gentamicin dissolved in saline ,=« 

• <rr::r - — 

Method 

Septic inflammation was j • 

rabbits by intraocular injection of ° f “ 

of pseudomonas aeruginosa (o.l nl) . " SU5p,nsi »" 

showing septic inflammation, hyaluronic !!** 
fraction in combination with sent. *' HYALECTIH 

by instillation in the right^ ^e and "" ***•*•*« 
Phosphate saline vehicle was ad» • ! 9e ” tamicln 1" • 
ere. The treatment (3 drops every ’ 5 “h^ 
immediately after injection of the infecti 
»as continued until disappearance of the i^fect’’'^ *" a 
eyes of the rabbits were observed ^~ 

Eesult^ 

hyalu^rTacid^elit'edTtL 3 ^: and 

of septic infection when ™ore rapid disappearance 

Of the antibiotic alone '“" parei1 to the administration 
the data reported inTable 7 C °" ClUSi0n 15 Cl « P *«• 





-74- 


6*97718 


TABLE 7 - 


EFFECT OF GENTAMICIN VEHICT.Pn tu 

htaluronic acid ^ect?n^Sct?om 
OM SEPTIC INTRAOCULAR INFLAMMATION 



Gentamicin + 
saline as 

vehicle 0.0 o.O o.o 


Gentamicin + 

HA HYALECTIN 

fraction o.o o.o 


0.0 o.O 36.3 loo 

9-0. 72.7. 72.7. 100 100 


values are expressed as percents.. .. 
treated*.^ *"«—*•». ' S-SKSV*“/ 

<- d^olos* 1 ? test a,ainst P hos P h ate vehicle 

The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 

tte'VirIt are " 0t t0 b ® re9arded as * departure from 
modlf . 8 SC ° Pe ° f th * inVentio ' 1 - and all such 

«t .« T W ° Uld ^ ° bVi ° US ‘° ° ne Skillad *» »»• 

art are intended to be included within the scope of the 
following claims. 


i 

I 

I 

I 1 
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*. “**““"* f « «. Comprising 

mixture 05 Pha D r ;;° euti « 1 ^ active substance or , 
. of Pharmaceutically active . u a 

suitable for topical a<5m <„- a. . tlve substances 

topical administration; and 

o) hyaluronic acid or a mm- , 
fraction of the same, or a salt of h , Wei,ht 

or said fraction of hyaluronic acid 
or alkaline earth metal an alk,U 

-it of hyaluronic “ a 

hyaluronic acid with said active \ h fraetio “ of 
mixtures thereof. substance<s), or 

2- A medicament for topical _ 
of hyaluronic acid or a , C °" prisln S •' -it 

thereof with at least one ! “ Wel9ht f-ction 

substance suitable for topical admlnlstr^^r 1 ^ aC “ V * 

hyaluronic ^ ^ — 

alkaline earth metal al • Wl *h an alkali or 

earth metal, aluminum or ammonium. 

A medicament according . 

1-3, wherein the active substan >, ° nS ° f claims 

or dermatological activity ^ ” ophthalm °l°gical 
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i ~ 4 : c °*pri 3 Tz;r orii ^ ta ,ny »"• of 

antimicrobial °ne antibiotic c laim 

cholinergic promoter “T* h «»»0 

Promotor „r aar ' Choll "«, lc .nt.,o„i st , ZZ ' 

at /■ * Element TcT^ -"*• 

at le »»t one active . ° Coral ”» to claim 5 „„ „ 

consisting of * stance selected „ C ° ntal ”in 9 

“repton.cin. di^—P.ntaaLn !”* 9 ™“ p 
tobramycin s ^ re Ptomycin. ka« / neomycin, 

oleandomycin "oath" 3 '' 1 "' a P e ctlnomycin l " 3,ein ' *“ lkaey »«- 

colitet^C'in. I 0 "' 5 ' 01 "' a »‘ramycZ ' ; rytSro " y =‘». 

oolistin, c h lo;;mo h itraCin - pp ^n 
Priseofulvin ° ramphe ">col, lincomT! ® r amicidin. 

eolfacetamide, i ^^Icar^C^^" B ' 

iodeoxyuridine sulfadiazine, ' “ebendazol, 

-tacoline Varba'?" 1 "* a ' a «noside 
neostigmine, demac^-° Iine ' a ceclidi„ e ' trlcar Pin e , 

Pindolol, bupranoio/ 1 ™; S ‘ rop *" a - Propanolol^tiT,*"*' 
Practolol, butoxami r, ten ° l01 - “etoprolol „ tlm °iol. 
a « a "*tbasone. ne : . SOtalp i- b„tadri ne '. 

™ p»r ne ' —-n. mc n::::; u . met h :::«::: ia °£ 
Prednisolon^ ^^^7 .Tti^Z “ ^ 

Cibucaine m c °ntaining „ an ' cl °betasol or 

' i iao caine or benzocaine anea ‘betic agent 
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• A process according to claim 16, wherein 
barium salt of hyaluronic acid is further combin * . *** 

a sulfate of at least one member selected from th" 
consisting of alkali or alkali " " * 9rOUP 

aluminum or ammonium. ea rth metal, 

20. A process according to claim iq ^ 

sulfates are added in 1 19 ' wherein said 

aaaea in an amount such that fk- „ . 

sulfate equivalents Is equal to the I * r ° f 

acid equivalents. number of hyaluronic 

21. A process according to claim ia 

sulfates are added i„ an amount such that' .s “ 
sulfate equivalents Is less than 1 nUmber °* 

hyaluronic acid equivalents nU '" ber ° c 

selected from ervthmmv/.,- least one member 

streptomycin. dlhyd7ostr.T^-'cin'T"* 61 - 
tobramycin. aureomycin. 

colistin, chloramphenicol. lincomycin! n amihoUricin' 3 ”' 

nystati n i“—-■ — 

iodeoxyuridine, adenine arabinoside, ^iTcVrlTnl' 

rettti::: fi ™“—•' 

nind«i«i v. stropina, propanolol timolol. 

Pindolol, bupranolol, atenolol, metoprolol. oxprenolol 

dexametha' bUt “ a " lne - “*«•*. «-t.d.ine, llbetllol.' 

*“«lletl!r' a tria " cinol «"«- prednisolone, 

riuorometholone and medrison. 
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wf *■ ; 


wherein the hyaluronic aci/ l6 ' 22 ' 

iiTorjr.::, \r:rz ^ ot -- 

hy,lur»„ic ,eid having . molecular^wei^jht^of iLluZT 

hyaluronic ^cid^frVctYo^^i t0 Wherein th * 

hyaluronic acid havlna , ! »-“>«*"ti.lly *™. of 
about 30.000. 9 toLcul.r weight a .„ tl) , n 

25. A process according to claim 
~l.cul.r weight fraction has an 8l " the 

weight of about 50 ooo to k average molecular 

to about 030.000 or 'about ^o.Z ^ 

«-i rt i«,t 0 ^ :L t LZT tially pure 

to 100.000 or beJ:r 5 o 0 .o:o' to ° T^l 000 ' so -° 00 
substantially free v . . 30,000 and being 

weight less than 30 , 000 . Ur0 " 1C * Cl<) h » v *»9 molecular 

of hyaluronic acid° r o r he a PteP l C,tl0n ^ “ b " rium salt 
thereof which comprises eCUl " " el9ht 

hyaluronic‘'.““"’or \ «lt of 

thereof with an a ®olecular weight fraction 

and ,Ue ° US S ° 1Ution •* •»«*«■ chloride; 

ethanol th * * , ’ ,eous solu tion and adding 

ethanol to thereby precipitate the barium salt nt 

.... „ “ 
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28. A process according to claim 27, wherein 
hyaluronic acid fraction is substantially f ree 

hyaluronic acid having a molecular weight less 
about 30,000. 


the 

of 

than 


, A Pr ° cesa according to claim 27. wherein .aid 

“iH! ", T ,ht £laC “° n h ” “ molecular 

weight of .bout 50.000 to about 100.000, about 500.000 

to about 730,000 or about 250,000 to about 350,000. 
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